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described in and by the following statement : — 
This invention relates to indole derivatives 
10 and more particularly it relates to new hetero- 
cycIic-indol-3-yl-carboxylic acid derivatives 
which possess anti-inflammatory, analgesic and 
antipyretic activity. 

According to the invention there are pro- 
15 vided compounds of the formula: — 




(0 

wherein R 1 stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, iso- 
quinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 
20 benzthiazolyl and benzoxazolyl radicals, the 
said heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through 



phenyl substituents; and R 2 stands for 30 
hydrogen or a Q^-alkyl radical; and R* and 
R , which may be the same or different, stand 
for hydrogen or a methyl radical; and R 5 
stands for a radical of the formula — COR 7 
or — CH 2 OR 8 , wherein R 7 stands for a 35 
hydroxy, Q-.-alkoxy, benzyloxy, phenoxy, 
ch'-Q^-alkylamino^C^alkoxy, (Q_ G -cycIo- 
alkyl)methoxy, amino, d_ 5 -alkylamino, di- 
C^-alkylamino, anilino, hydrazine or N-1,3- 
dicyclohexylureido radical, and R* stands for 40 
hydrogen or a Q^-alkanoyl radical; and R s 
stands for hydrogen or a methylenedioxy or 
ethylenedioxy radical or not more than two 
substituents selected from C^-alkoxy, C 3 _ 3 - 
alkyl, cycloalkyl of not more than 5 carbon 45 
atoms, and di-Q„ 5 -alkylanuno radicals and 
halogen atoms; and pharmaceutically- 
acceptable raits thereof. 

As stated above, the heterocyclic radical R 1 
is linked to the nitrogen atom of the indole 50 
nucleus through one of its ring carbon atoms 

SEE ERRATA SLIP ATTACHED 



BEST AVAILABLE COPY 



:^TEN^F?: SPECBBlCATiON 



(21) 'Applicatioii No.^lOgS/?! (22) Hied 3 Nov/ 1971 
CO ( 21 ) Application No. 18116/72 (22) Filed 19 April 1972 
00 (21) Application No. 30767/72 (22) Filed 30 June 1972 

(23) Complete Specification filed 27 Sept 1972 
|£ (44) Complete Specification published 19 June 1974 
00 ( 51 ) Inter ™raonal Classification C07D 57/00; A61K 27/00; C07D 99 /02 
W (52) Index at acceptance 

C2C 1343 136X 1372 1590 1494 1534 1535 1592 1600 1604 
1628 1693 213 215 220 221 225 226 22Y 246 247 
250 251 252 253 255 256 25Y 28X 290 292 29X 
29Y 305 30Y 311 313 314 31Y 321 323 326 327 
32Y 332 337 33* 341 342 34Y 351 354 355 360 
361 364 365 366 3 67 368 36Y 37X 43X 440 453 
456 45Y 470 471 485 490 491 500 503 509 50Y 
574 579 584 594 620 621 623 624 626 628 62X 
62Y 634 644 650 652 656 657 658 65X 667 66X 
670 671 672 675 677 680 681 682 694 697 698 
71X 727 73Y 740 743 744 770 777 790 79Y BC 
BD KD KG KQ LQ LT LZ ME MF ML NL 
NS NT WD ZB 
A5B 244 24X 24Y 275 27Y 381 38Y 392 420 423 42Y 440 
441 442 44Y 450 451 453 45Y 460 46Y 480 482 
483 484 48Y 491 49Y 500 502 504 50Y 511 51Y 
520 522 524 52Y 531 53 Y 542 54Y 550 551 552 
554 556 55Y 566 56Y 575 576 57Y 586 5SY 595 
596 59Y 616 61Y 640 64Y 650 654 656 65Y 660 
66Y 670 67Y 77Y 
(72) Inventors GEORGE RICHARD BIRCH ALL, WALTER 

HEPWORTH and STEPHEN COLLYER SMITH 

1 (54) INDOLE DERIVATIVES 




(71) We, IMPERIAL CHEMICAL 
INDUSTRIES LIMITED, Imperial Chemi- 
cal House, Millbank, London SW1P 3JF, a 
British Company, do hereby declare the 

5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement : — 
This invention relates to indole derivatives 

10 and more particularly it relates to new hetero- 
cycKc-indol-3-yl-carboxylic acid derivatives 
which possess anti-inflammatory, analgesic and 
antipyretic activity. 

According to tie invention there are pro- 

15 vided compounds of the formula: — 



20 



(0 

wherein R 1 stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, iso~ 
quinolyl, dnnolinyl, quinazolinyl, quinoxalinyl, 
benzthiazolyl and benzoxazolyl radicals, die 
said heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through 



a ring carbon atom which is conjugated with 
a ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 25 
optionally bearing not more than two sub- 
stituents selected from Q_ 3 -alkyl, Q_,- 
alkoxy, d-Halkylthio, amino ( — NH 2 ), 
halogen, trifluoromethyl, trichloromethyl and 
phenyl substituents; and R 2 stands for 30 
hydrogen or a C M -alkyl radical; and R 3 and 
R , which may be the same or different, stand 
for hydrogen or a methyl radical; and R s 

stands for a radical of the formula COR T 

or — CH 2 OR 8 , wherein R 7 stands for a 35 
hydroxy, C^^alkoxy, btmzyloxy, phenoxy, 
di-C^-alkylammo^Q^alkoxy, (C_ G -cydo- 
alkyl)methoxy, amino, C 2 _ 5 -aiIkylamino, di- 
Q _ 5 -alkylamino, anilino, hydra2jino or N-1,3- 
dicyclohexylureido radical, and R* stands for 40 
hydrogen or a Q^-alkanoyl radical; and R* 
stands for hydrogen or a methylenedioxy or 
ethylenedioxy radical or not more than two 
substituents selected from Q_ 5 -alkoxy, C 3 _ 5 - 
alkyl, cycloalkyl of not more than 5 carbon 45 
atoms, and di-C 1 ._ 5 -alkylamino radicals and 
halogen atoms; and pharmaceutically- 
acceptable raits thereof. 

As stated above, the heterocyclic radical R l 
is linked to the nitrogen atom of the indole 50 
nucleus through one of its ring carbon atoms 

SEE ERRATA SUP ATTACHED 
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i ;"Hwhich .^jfe, i conjugated ir.with a ring . nitrogen . 
atom. 1 Accordingly, it is to be understood that 
R l is blinked to the nitrogen atom of the 
indole nucleus through one of the following 

5 positions of the former: — 

when R 1 stands for a pyiiimidinyl radical, 
through position 2, 4 or 6 thereof; 
when R 1 stands for a berizthiazolyl or 
benzoxazolyl radical, through position 2 

10 thereof; 

when R 1 stands for a quinolyl or quinazolinyl 
radical, through posMon 2 or 4 thereof; 
when R 1 stands for a cinnolinyl radical, 
through position 4 thereof; 

15 when R 1 stands for a quinoxalinyl radical, 
through position 2 or 3 thereof; and 
when R 1 stands for an isoquinolyl radical, 
through position 1 thereof. 

It will be appreciated by those skilled in 

20 the art that some of the compounds of the 
formula I possess at least one asymmetric 
carbon atom, for example this is the case if 
R 3 and R 4 are different. These asjiiimetric 
compounds may be resolved into the corres- 

25 ponding optically-active fotrms (i.e. enantio- 
morphic forms) by conventional procedures. It 
is to be understood that the racemates of the 
formula I possess anti-mnammatory, analgesic 
and antipyretic activity and that, in, addition, 

30 at least some of the optically active compounds 
of the formula I possess anti-mflammatory, 
analgesic and/or antipyretic activity. It is also 
to be understood that the compounds of this 
invention encompass both those compounds of 

35 the formula I which are racemates and the 
optically active compounds of the formula I 
which possess anti-irmammatory, analgesic 
and/or antipyretic activity. 

The substituent(s) which may optionally be 

40 present in the heterocyclic radical R 1 may, 
for example, be selected from methyl, ethyl, 
isopropyl, methoxy, methylthio, amino, fluoro, 
chloro, bromo, txifluottomethyl, trichloro- 
methyl and phenyl substituents. 

45 A suitable value for R 2 when it stands for 
a Q_*-alkyl radical is, for example, a methyl 
radical 

A suitable value for R 6 is, for example, 
hydrogen or a methylenediioxy or ethylenedioxy 

50 radical ot not more than two substituents 
selected from methoxy, ethoxy, propoxy, 
methyl, ethyl, propyl, butyl and dimethyl- 
amino radicals and fluorine, chlorine and 
bromine atoms. 

55 A suitable value for R T is, for example, 
a hydroxy, methoxy, ethoxy, propoxy, butoxy, 
2-d^methylarrimoethoxy, benzyloxy, phenoxy, 
cydohexylmemoxy, amino, memylamino, 
dmiemylamino, anilino, hydrazino or Ttf-1,3- 

60 dicyclohexylureido radical. 

A suitable value for R 8 is, for example, 
hydrogen or a formyl, acetyl or propionyl 
radical. Thus, it is to be noted that for con- 
venience in this specification the expression 

65 "alfcanoyl radical" includes a tfbrmyl radical. 



. . • . . Suitable . salts of -the invention in the. case 
where the compound of the formula I is 
sufficiently basic are pharmaceutically- 
acceptable acid-addition salts, for example a 
hydrochloride, hydrobromide or citrate. A 
suitable salt in the case where R r stands for 
a hydroxy radical is a salt in which the anion 
is derived from the said compound of the 
formula I and the cation is a pharma- 
ceutioally-acceptable cation, for example an 
alkali metal, alkaline earth metal, aluminium 
or ammonium salt, or a salt with a pharma- 
ceutically-acceptable organic base^ for 
example triemanolamine. 

Particularly active compounds of the 
invention are l-(7-chloroquinol-4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetic acid, 
1 - (7 - chloroquinazolin - 4 - yl) 
methoxy - 2 - methylindol - 3 - ylacetic 
1 - (7 - bromoquinazolin - 4 - yl) 
methoxy - 2 - methylindol - 3 - ylacetic 
1 - (7 - fluuroquirjazolin - 4 - yl) 
methoxy - 2 - methylindol - 3 
acid, 5 - methoxy - 2 - methyl 



- 5- 
acid, 

- 5- 
acid, 

- 5- 
ylacetic 
1 - (2- 



methylquinazolin - 4 - yl)Sndol - 3 - ylacetic 
acid, 1 - (7 - chlorocinnolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetic 
acid, 1 - (7 - chlotroquin azolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acid, 1- 
(2,6 - dimemoxypyrimidin - 4 - yl) - 2,5- 
dimethyliindol - 3 - ylacetic acid, 1 - (7- 
chloroquin azolin - 4 - yl) - 5 - fluoro - 2- 
methylindol - 3 - ylacetic acid, methyl 1- 
(7 - cMoroquinazohn - 4 - yl) - 5 - methoxy- 
2 - methylindol - 3 - ylacetic and methyl 

1 - (7 - chloroquinol - 4 - yl) - 5 - methoxy- 

2 - methylindol - 3 - ylacetate, and pharma- 
ceuticaUy acceptable salts thereof. 

According to a further feature off the inven- 
tion there is provided a process for the 
manufacture of the compounds of the formula 
I, wherein R% R 2 , R*, R 4 , R 5 and R 6 have 
the meanings stated above except that R 7 
cannot stand for a hydrazino radical, and 
pharmaceutically-accep-table salts thereof, 
which comprises reacting a compound of the 
formula: — 



<3 

00 



wherein R 1 and R c have the meanings stated 
above and Q stands for an amino radical 
( — NH 2 ) or a radical of the formula: — 



— N=Q< 



R1 0 



in 
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wherein R 9 stands for hydrogen or a methyl 
or ethyl radical, and R 10 stands for a methyl, 



■ 1 m 




•77 diethyl; or phenyl* radical, /or • .an ;,acid-4addition 
!.^, salt . . . thereof , .'.with <a . , compound of . the 
' • ifbrmula: — - ' '■■ .*. - k'-A " ' 



30 



40 



45 



50 



R 2 COCH 2 CR A R 4 R* 



IV 



5 wherein R 2 , R 3 , R 4 and R 5 have the meanings 
stated immediately above, under the influence 
of heat. 

A suitable acid-addition salt of the com- 
pound of the formula II is for example, a 
10 hydrochloride, hydrobromide, sulphate or 
fluoroborate. The reaction may be carried out 
at, for example, 40 to 150°C., and more 
particularly 60 to 120°C. The reaction is 
preferably caorried out in the presence of an 
15 acid, for example laevuEnic acid (which is, 
of course, within the definition of the reactant 
of formula IV), acetic acid, or a relatively 
strong acid, for example hydrochloric, 
sulphuric, perchloric or polypbosphoric acid. 
20 Under these conditions the reaction may 
optionally be carried out 5n a suitable solvent, 
for example water, a Ci_ 4 alkanol, for 
example ethanol, or acetic acid, or a mixture 
of any of these, and/or in an excess of a low 
25 melting compound of the formula IV, far 
example laevulmic acid. 

It is to be understood that, when ^ the 
starting material of the formula IV is a 
carboxylic acid and a d-i-alkanol is used as 
a solvent, the product is obtained as the 
corresoondiing alkyl ester. Alternatively, the 
reaction is preferably carried out in the 
presence of a Lewis acid, for example boron 
trifluoride etherate. A Ci_ 4 -alkanol, for 
35 example methanol or ethanol, may optionally 
also be present, but in this case when^ the 
starting material of the formula IV is a 
carboxylic acid, the product is obtained as 
the corresponding alkyl ester. 

Those of the starting materials of the 
formula II which are hydrazines may be 
obtained by reacting the appropriate phenyl- 
hydrazine of the formula: — 



wherein R G has the meaning stated above, 
with a compound of the formula R 1 Hal, 
wherein R 1 has the meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the presence of sodfium acetate or 
a hydrate thereof, in the presence of a solvent, 
foT example water, a C^-aikanoL, benzene 
or 1,2-dimethoxyethane. The remaining 
starting materials, that is, the hydrazones of 
the formula II, may be obtained by reacting 
55 the appropriate hydrazine of the formula II 
with the appropriate aldehyde or ketone of 
the formula R'COR 10 , wherein R° and R 10 



:have the meanings stated aooveL This; d^action^^ 
;may be camedCout v 'in m v excess of .the said 
aldehyde »or ketone and/or in the presence of : 60 
an organic .solvent, for example benzene . or ■ ; 
toluene. The reaction may optionally be 
catalysed by means of an inorganic or organic 
acid, for example sulphuric or acetic acid. 
However, a preferred method of making those 65 
of the said) hydrazones wherein R 1 stands for 
a quinazolinyl or cinnolinyl radical comprises 
reacting a compound of the formula : — 



w 

with a compound of the formula R x Hal, under 
the influence of heat, for example under 
reflux, and in a dry organic solvent, for 
example 1,2-dimethoxyethane, and wherein R 6 , 
R°, R*° and Hal have the meanings stated 
above and R 1 has the meaning 
immediately above. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R 4 and R 6 
have the meanings stated! above, and R* stands 
for a carboxy radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
hydrolysing the corresponding compound of 
the formula: — 



70 



stated 75 



80 



85 



(VI.) 



whereon R 1 , R 2 , R% R 1 and R 6 have the 
meanings stated above, and R 11 stands for 
a cyano, carbamoyl, alkoxycarbonyl, 
benzyloxycarbonyl or phenoxycarbonyl radical. 90 

A suitable hydrolytic agent is, for example, 
an alkali metal hydroxide, for example sodium 
hydroxide or potassium hydroxide. The 
hydrolysis is carried! out in the presence of 
water, and optionally an organic solvent, for 95 
example a C 1 „ 4 -alkanol, for example ethanol, 
may be present The reaction may optionally 
be accelerated or completed by the application 
of heat, for example it may be carried out 
at 50 to 150°C, for example at reflux 130 
temperature. 

Those of the starting materials of the 
formula VII wherein R 11 stands for a cyano 
radical, R 3 and R* stand for hydrogen, and 
R 1 , R 2 and R c have the meanings stated above, 105 
may be obtained by the following sequence 
of reactions: — 




Mannich 



reaction 



ck,n(ch 3 \ 



n 



quaternisation 
CN© 



Oct 



re- 

(xni) 



10 



15 



20 



The amide starting materials of the 
formula VII (i.e. wherein R 11 stands for a 
carbamoyl radical) tare formed as a by-product 
in the production of the nitriles of the formula 
XIII when made by the above sequence of 
reactions, and they may be obtained from 
the latter compounds by hydrolysis. The ester 
starting materials of the formula VII are 
obtainable by a process described hereinbefore. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of the compounds of the formula 
I, wherein R 1 , R 2 , R 3 a R* and R 6 have the 
meanings stated above and R 5 stands for a 
radical of the formula — COR 7 or CH 2 OR% 
wherein R T has the meaning stated above and 
R 8 stands for a C^-^alksLaoyi radScal, and 
pbarmaceuticaUy-acceptable salts thereof, 
which comprises dehycirogenating the corres- 
ponding indoline derivative of the formula : — 



wherein R 3 , R 2 , R% R 4 and R 6 have the 
meanings stated above, and R 5 has the meaning 

25 stated immediately above. 

It is to be understood that by the word 
"dehydrogenating" there is meant the removal 
of one hydrogen atom from the 2-position, 
and one from the 3 -position, of title said 

30 indoline derivative, so as to give the corres- 
ponding indole derivative. The dehydrogena- 
tion may be effected by means of a 
dehydrogenation catalyst, for example a 
palladium on charcoal catalyst, in the presence 

35 of a suitable organic solvent, for example 



diphenyl ether, at an elevated temperature, 
for example at or about reflux temperature. 
Alternatively, the dehydrogenation may be 
effected by means of ta known compound 
having dehydrogenating properties, for 
example 2,3,5,6^tetrachloro^l,4-iberi2oquinone 
or 2,3 - dichloro - 5,6 - dicyano - 1,4- 
benzoquinone, in a suitable solvent, for 
example dry xylene, 1 ,2-dimethoxyethane or 
dimemylformamide, at 20 to 160°C, for 
example at (reflux temperature. 

The indoline starting materials of the 
formula XIV, except for the hydrazides 
wherein R 5 stands for the group 
— CONHNH 2> may be obtained by using an 
analogous process to that outlined above for 
the production, of the intermediates of the 
formula IX. The said hydrazides may be 
obtained by interaction of an appropriate ester 
of the formula XIV with hydrazine, by an 
analogous reaction to that described below. 

According to a further feature of the 
invention there is provided) a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R 4 and R° 
have the meanings stated above, and R 5 stands 
for a radical of the formula — COR 7 wherein 
R 7 stands for a Q_ 5 -alkoxy, benzyloxy, da- 
Ci-* - aJkylamino - - alkoxy or (Q^- 
cycloalkyl)methoxy radical, and pharma- 
ceutically-acceptable salts thereof, which 
comprises esterifying the corresponding 
carboxylic acid of the formula I wherein R s 
stands for a carboxy radical, or a salt, acid 
halide or anhydride thereof. 

The said esterification may be carried out 
by any appropriate general method, for 
example : 

(1) By reacting the said carboxylic acid with 
the alcohol reactant, which may optionally be 
present in excess, hi the presence of an acid, 



40 



45 



50 
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75 



iliOT .example, a Lewis acid, .far example boron 
; v^trji^ is ; 

not! suitable 1 in" the case where R 1 stands for 
4 a quinaaolinyl or cinnolinyl radical). This 
5 reaction may conveniently be carried out at 
40 to 120°G, for example under reflux. 
(2) By reacting an acid halide, for example 
an acid chloride, or an acid anhydride (which 
expression includes a mixed acid (anhydride) 
10 with the alcohol reactant. The reaction may 
be carried out in an excess of the alcohol 
reactant and/or in the presence of an organic 
solvent, for example chloroform, dimethyl- 
formamide, acetonitrile, tetnahydrofuran or 
15 1,2-dimethoxyethane, and preferably the said 
alcohol reactant or organic solvent is used in 
a dry form. This reaction may conveniently 
be carried out at 20 to 100°C, for example 
under reflux. 

20 (3) By reacting the said darboxylic acid with 
a carbodiimide, for example dicyclohexyl- 
carbodiimide, and then, without isolation, 
reacting the product with the alcohol reactant. 
The reaction may be carried out in the 

25 presence of an organic solvent, for example 
chloroform, 1,2-dimethoxyethane, dimethyl- 
formamide, acetomtrile or tetrahydrofuran, 
and preferably the solvent is used in dry form. 
The reaction may conveniently be carried out 

30 at 20 to 100°C, preferably at room 
temperature. 

(4) By reacting a metal salt, for example a 
sodium salt, of the said carboxvlic acid with 
a compound of the formula R 7 X, which may 

35 optiorrallv be in excess, wherein R 7 stands for 
a Ci_.,-alkvl, benzyl, di-Ci_..- ; -alkylamino-C 1 _ c - 
alkyl or (C»_ f .-cvcloalkyl)methyl radical, and 
X stands for a halogen atom, for example a 
chlorine, bromine or iodine atom, or a toluene- 

40 sulphonyloxy or methanesulphonyloxy radical. 
The reaction may be carried out in the 
presence of an organic solvent, for example 
m'memvKormamide, 1,2 - dimethoxyethane, 
acetonitrile or tetrahydrofuran, and preferably 

45 the solvent is used in dry form The reaction 
mav conveniently be carried out at 20 to 
100°C. for example at room temperature. 

According to a further feature of the 
invention there is provided a process for the 

50 manufacture of the compounds of the formula 
I, wherein R 1 stands for a qumazolinvl, 
cinnolinyl, benzoxazolyl or benzthiazolyl 
radical, which is linked to the nitrogen atom 
of the indole nucleus through a ring carbon 

55 atom which is conjugated with a ring nitrogen 
atom in said radical, and which mav optionallv 
be substituted as stated above, and R fi stands 
for a radical of the formula — COR 7 or 
— .CHoOR", wherein R 7 stands for a C,_-- 

60 alkoxy, benzvloxy, phenoxy. di-C-s-alkvl- 
amino^d^-alkoxy or (C_,.-cycloaJkvl> 
methoxv radical and R* stands for a C-_*~ 
alkanoyl radical, and R 2 , R 3 , R* and R* have 
the meanings stated! above, and nharma- 

65 ceutically-acceptable Salts thereof, which com- 



prises, reacting a compound of the formula: — 



in 



with a halogenoheterocyclic compound of the 
formula R*Hal, wherein R 1 and R 5 have the 
meanings stated immediately above and R 2 , 
R 3 , R*, R° and Hal have the meanings stated 
above, in the presence of sodium oar potassium 
or the hydride or amide thereof or n-butyl- 
lithium or lithium di-isopropylamide. 

The process is conveniently carried out in 
a dry inert solvent, for example dimethyl- 
form amide oar hexamethylenephasphorus 
triamide, and at 20 to 50°C. 

The starting materials of the formula XV 
may be obtained by conventional procedures 
involving the acid-catalysed reaction of a 
compound of the formula IV with an appro- 
priate compound of the formula II. 

According to a further feature of the inven- 
tion there is provided a process for the 
manufacture of the compounds of the formula 
I wherein R 1 stands for a quuiazolinyl or 
cinnolinyl radical, which is linked, to the 
nitrogen atom of the indole nucleus through 
a ring carbon atom which is conjugated with 
a ring nitrogen atom in said radical, and 
which may optionally be substituted as stated 
above, and R 3 stands for a radical of the 
formula — COR 7 or — CH 2 OR% wherein R 7 
stands for a Ci- s -alkoxy, benzyloxy, phenoxy, 
di - G^- ~ alkylantino - Q_ 5 - alkoxy, (Cs-h~ 
cycloalkyl)methoxy, amino, Ci_ 5 -alkylaniino, 
a^-C^-alkylarniino, anilino or >V-l,3-dicyclo^ 
hexylureido radical and R 8 stands for a Q-*- 
alkanoyl radical, and R 2 , R 3 , R 4 and R 6 have 
the meanings stated above, and pharma- 
ceutically-acceptable salts thereof, which com- 
prises reacting a compound of the formula: — 



f 

(*V») 



with a compound of the formula R'Y, so as 
to give a compound of the formula : — 

(xvu) 

and then ring-closing the said compound of 
the formula XVII so as to give the desired 
product of the formula I, and wherein R 1 
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and R J have the. meanings stated immediately reactant " of the formula R 7 !!, wherein R 7 
above, R 2 , R 3 , R* and R 6 have the meanings has the meaning stated immediately above, 
stated above, and ,.Y stands for a chlorine, The process may be carried out in the 
bromine or iodine atom or a phenoxy radical, presence of an organic solvent, for example 
5 The entire process is conveniently carried dimemylfbrmamide, chloroform, acetonitrSe, 70 
out in a dry, relatively high boiling, inert tetrahydrofirran or 1,2-dmethoxyethane. In 
organic solvent, for example such a solvent the case where R 5 stands for an alkoxy- 
of boiling point 50 to 200°C, for example carbonyl radical, but not in the other cases, 
1,2-dimethoxyethane, diethyleneglycol di- the solvent may be a Q^-alkanol. In the 
10 methyl ether, dioxan, dipheayl ether or case where the reactant is an acid halide or 75 
dimethylfotrmamide. The first stage of the anhydride, the solvent is preferably used in 
process is conveniently carried out at 20 to dry form. The process may be carried out at 
100°C, and more particularly at 60 to 80°C 20 to 100°C; in the case where the reactant 
The ring-closure step is carried out by heating is an ester it is preferably carried out under 
15 the product of the formula XVII to elevated reflux, but in the other cases it is preferably 80 
temperature, for example 40 to 150°C, for carried out at about room temperature 
example reflux temperature, preferably under (2) By reacting the said carboxyiic acid with 
acidic conditions. Suitable acidic conditions a c^bodiimide, for example dicyclohexyl- 
are provided by the presence of the hydrogen carbodiimide, and then reacting the product 
20 halide HHal which is one product of the with the reactant of the formula R 7 H, wherein 85 
first stage of the process, i.e. the conversion R 7 has the meaning stated immediately above, 
of XVI into XVH. Alternatively, if desired, The process is conveniently carried out in a 
a relatively strong acid, for example hvdro- dry organic solvent, for example dimethyl- 
chloric, sulphuric, perchloric or polyphosphoric formamide, tetrahydrofirran, chloroform, 
25 acid, or a Lewis acid, for example bcron acetonitrile or 1,2-d^methoxyethane, at 20 to 90 
trifluoride etherate in the presence of an inert 100°C., preferably at room temperature, 
organic solvent, for examole diethyl ether or According to a further feature of the 
tetrahydrofuran, or laevulinic or acetic acid, invention there is provided a process for the 
mav be added to the reaction mixture. manufacture of those of the compounds of 
30 The startfng materials of the formula XVT the formula I wherein R 1 , R 2 , R s , R 4 and R G 95 
may be obtained bv reacting a phenylhydrazine have the meanings stated above and R s stands 
derivative^ of the formula V, wherein R 6 has for a radical of the formula — COR 7 wherein 
the meaning stated above, with a compound R 7 stands for a AM,3-dicyclohexylureido 
nif the formula IV. wherein R 2 , R 3 , R* and radical, and pharmaceutically-acceptable salts 
35 R 5 have the meanings stated immediately thereof, which comprises reacting the corres- 100 
above. The reaction mav be carried out at pending carboxyiic acid olf the formula I, 
0 to 100°C and more particularly at 25 to wherein R s stands tfor a carboxy radical, with 
50° C, and in a suitable organic solvent, for d^c^clohexylcarbodiimide in a suitable organic 
example a C._,-a1kanol, for example ethanok solvent. 
40 or benzene, 1.2-dimethoxvethane, or dietbvl A suitable solvent is, for example, 1,2- 105 
ether. A catalytic Quantity of an add, for dimemoxyethane, and the process is con- 
example acetic, sulphuric or perchloric acid, veniently carried out at room temperature, 
mav optionally also be present. According to a further feature of the 
According to a further feature of th* ihven- invention there is provided a process for die 
45 tion there is provided a nrocess for the rnanufacture of those of the compounds of the 110 
manufacture of corrmounds of the formula I, formula I wherein R 1 contains one or two 
wherein R\ R 2 , R a , R* and R 6 h*ve the d^-alkoxy substituents, R 2 , R 3 , R* and R 6 
meanings stated above and R 5 stands "for * have the meanings stated above, and R 5 stands 
radical of the formula — COR 7 , wherein R T for a carboxy or hydroxymetiiyl radical, and 
50 stands for an amino, Ci_,,--alkvIamino. ds-C- r - pharmaceutically-iacceptable salts thereof, 115 
alkvlamino, anilino or hvdrazmo radical, and which comprises reacting the corresponding 
pharmaceuticallv-accentatble s*lts thereof, compound of the formula- I, wherein R 1 con- 
which comprises carrying out a known eenem.l tains one or two active halogen substituents, 
process for makinsr amides rising as starting with an alkali metal derivative of a Q- s - 
55 material a carboxvlic acTd rff the formula T alkanol. 120 
wherein R 5 stands for a carboxv radical, or By an "active halogen substituent" we 
an acid halide, anhydride or nitrile thereof, mean a halogen substituent which, because of 
so n«j to obtain the desired product its chemical nature, its position in the said 
The said amides may be obtained, for heterocyclic radical R 1 , and the chemical 
60 example, as follows:— nature of said heterocyclic radical itself, is 125 
(V) Bv reacting an appropriate ester, for sufficiently active to take part in standard 
example an ester of the formula I wherein nucleophitic displacement reactions. Two 
R s stands for an alkoxvearbonyl ratflcaL or examples of such active halogen substituents 
(an acid halide or anhydride (which term are the chlorine substituents in a 2,6-dichloro- 
65 includes a mixed acid anhydride) with a pyrimid-4-yl radical. The reaction may be .130 



caoried out in an - organic solvent, which can 
be the alkanol corresponding to the alkali metal 
alkoxide used as reactant. The reaction is 
conveniently carried out at 60 to 120°G, for 
5 example under reflux. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R* and R a 
10 have the meanings stated above, and R 6 stands 
for a C^-alkoxy radical optionally together 
with a Ci-^-alkyl, cycloalkyl of not more than 
5 carbon atoms, di-Ci- 5 -alkylamino or 
halogeno substituent, and pharmaceuttcally- 
15 acceptable salts thereof, which comprises 
reacting the corresponding compound of the 
formula I, wherein R 6 stands for a hydroxy 
radical, optionally together with an additional 
substituent as stated immediately above, or 
20 the corresponding alkali metal derivative (I.e. 
wherein an alkali metal atom replaces the 
hydrogen atom of the said hydroxy radical), 
with a compound of the formula R 1Z X» 
wherein R 12 stands for a C^-alkyl radical 
25 and X has the meaning stated above, and, 
in the case where the hydroxy derivative is 
used as reactant, in the presence of an acid- 
binding agent 

A suitable add-bmding agent is socEum or 
30 potassium hydride, or sodium or potassium 
carbonate. The reaction is conveniently carried 
out in a dry organic solvent, for example 
acetone, dimethyHormamide, l 3 2-oumethoxy- 
ethane or tetrahydrofuran. 
35 The hydroxy derivatives used as starting 
material may be obtained by the debenzylation 
of the corresponding benzyloxy derivatives, 
either by hydrogenolysis, for example with 
hydrogen and a 10% w/w palladium on 
40 charcoal catalyst, or using a solution of 
hydrogen bromide in glacial acetic acid at 
0 to 20°C. 

According to a further feature of the 
invention there is provided a process for the 

45 manufacture of those of the compounds of 
the formula I wherein R 1 bears a fluorine, 
chlorine or bromine substituent and R 2 , R 3 , 
R 4 , R s and R G have the meanings stated above, 
apart from the case where R 7 stands for a 

50 hydrazino radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
diazotising the corresponding compound of 
the formula I wherein R 1 bears an amino 
substituent, and then, in the case of the chloro 

55 or brorno substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrobromic fccid 
respectively at 10 to 40°C, or, in the case 
of the fluoTo substituent, thermally decom- 

60 posing the dry diazonium fluoroborate salt 
at 40— 10O°C. 

The diazotisaticn is carried out an conven- 
tional manner at a relatively low temperature, 
for example 0 to 5°C. In the case of the 

65 chloro or bromo substituent, the second stage 



of the process is conveniently carried out at 
room temperature. 

The amino derivatives used as starting 
materials may be obtained by reducing the 
corresponding nitre* derivatives by means of 70 
hydrogen and a hydrogenation catalyst, for 
example a palladium on charcoal catalyst, and 
the nitro derivatives themselves may be 
obtained by the first process described herein. 

According to a further feature of the 75 
invention there is provided a process for the 
manufacture of those of the compounds of 
the formula I wherein R 1 , R 2 , R 3 , R 4 and R° 
have the meanings stated above, and R 5 stands 
for a hydroxymethyl radical, and pharma- 80 
ceuticaUy-acceptable salts thereof, which 
comprises reacting a corresponding ester of 
the formula I, wherein R 5 stands for an 
alkoxycarbonyl, aralkoxycarbonyl or aryloxy- 
carbonyl radical, with sodium borohydride, 85 
potassium borohydride or lithium aluminium 
hydride. 

In the case of sodium or potassium boro- 
hydride, the reaction may be carried out in 
an organic solvent, for example a d-.-alkanoJ, 90 
for example methanol, and at a temperature 
of 20 to 120°C, for example under reflux. 
In the case off lithium aluminium hydride, a 
suitable solvent is dry tetrahydrofuran or 
ether. The esters used as starting materials 95 
may be obtained by methods described 
hereinbefore. 

According to a further feature of the 
invention there is provided a process for the 
manufacture of those of the compounds of 100 
the formula I wherein R 1 , R 2 , R 3 , R* and R c 
have the meanings stated above and R 5 stands 
for a radical of the formula — CHkOR*, 
wherein R 8 stands for a Q_ 0 -alkanoyl radical, 
and pharmaceutically-acceptable salts thereof, 105 
which comprises acylating the corresponding 
compound of the formula I wherein R 5 stands 
for a hydroxymethyl radical. 

The acylation may be carried out in con- 
ventional manner, for example, in the case 110 
where R' stands for a Q.^.-alkanoyl radical, 
the acylation may be carried out by reacting 
the said hydroxy derivative with an acid halide 
or anhydride, for example acetic anhydride, 
optionally in the presence af an organic 115 
solvent. Hie reaction may be accelerated or 
completed by the application of heat. In the 
case where R 8 stands for a formyl radical, the 
acylation may tbe carried out, for example, 
by reacting the said hydroxy derivative with 120 
a Ci-s-alkyl formate, for example ethvl 
formate, which alkyl formate may optionally 
be present in excess, in the presence of a 
catalytic amount of an acid, for example 
sulphuric acid or a Lewis acid. Alternatively, 125 
the formates may be obtained by reacting the 
said hydroxy derivative with formic acid. Both 
formylation reactions may be accelerated or 
completed by the application of heat. 

The pharmaceutically-acceptable salts of 130 
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the :iavention are obtained by conventional 
procedures. 

The anti-inflarnmatory activity of the 
compounds of the invention has been demon- 
5 strated in two well known tests involving 
adjuvant induced arthritis and carrageenin 
induced oedema in the rat, their analgesic 
activity has been demonstrated m the so-called 
mouse squirm test and in another test involving 
10 established arthritis in rats, and their anti- 
pyretic activity has been demonstrated in a 
standard antipyretic test in rats. The activity 
in these tests depends upon the chemical 
structure of the particular compound being 
15 tested, but genemlly speaking the compounds 
of this invention show activity at a dose in 
the region 0.5 to 100mg./kg. No toxic effects 
or undesirable side effects have been observed 
in the rat or mouse with the compounds of 
20 the invention, at doses at which the compounds 
show activity in the above-mentioned tests. 

When a compound of the invention is used 
as an anti-inflammatory, analgesic or anti- 
pyretic agent in the treatment of warm- 
25 blooded mammals, for example man, for 
example for the treatment of rheumatoid 
arthritis, it is recommended that said com- 
pound be administered orally at a total daily 
dose of 25 to lQOOmg. per 70kg. bodyweight, 
30 for example as an aqueous or non-aqueous 
solution or suspension or as a dosage unit 
form, for example a tablet or capsule com- 
prising 5 to 250mg. of the said compound. 
Alternatively the said compound may be 
35 dosed rectally as a suppository at a total daily 
dose of 25 to lOOOmg. per 70kg. bodyweight, 
or it may be administered topically as 
necessary. 

According to a further feature of the 

40 invention there are provided pharmaceutical 
compositions comprising a compound of the 
formula I, wherein R 1 , R 2 , R 3 , RS R 5 and R 6 
have the meanings stated above, or a pharma- 
ceutically-acceptable salt thereof, and an inert 

45 pharmaceuticailyHacceptable diluent or carrier. 
The said pharmaceutical compositions may 
be in the form of, for example, dosage unit 
forms, for example tablets or capsules, or 
suppositories, aqueous or non-aqueous solu- 

50 tions or suspensions, sterile injectable aqueous 
or non-aqueous solutions, creams, lotions or 
ointments. The compositions are obtainable in 
a conventional manner using conventional 
diluents and carriers. 

55 The pharmaceutical compositions of the 
invention may contain, in addition to a com- 
pound of the invention, at least one known 
agent having anti-inflammatory and/or 
analgesic activity, for example aspirin, 

60 paracetamol, coddine, chloroquine, phenyl- 
butazone, oxyphenbutazone, mdomethacin, 
mefenamic acid, flufenamic acid, ibufenac, or 
an anti-mflammatory steroid, for example 
prednisolone. Those compositions intended for 

65 oral administration may, in addition, optionally 



Example 1. 

N - Phenyl - N - (2 - amino - 6 - methyl - 
pyrimidin - 4 - yl)hydrazine (7g.) was 
suspended in laevulinic acid (25g.), and the 
mixture was heated at 100°C. for 1 hour 75 
whilst a stream of dry hydrogen chloride was 
passed through it. The mixture was then 
heated for a further 5 hours at 100°C. and, 
after cooling, it was diluted with ethyl acetate 
(150ml.). The resulting precipitate was col- 80 
lected by nitration and washed with ether 
(150ml.). The solid was suspended in hot 
water (150ml.; ca 70°C), and aqueous 
ammonium hydroxide (D = 0.880) v/as added 
until the pH of the solution was 10. The 85 
resulting mixture was filtered, and, whilst it 
was still hot, the filtrate carefully acidified 
with glacial acetic acid until no further pre- 
cipitate was obtained. The mixture was 
cooled to room temperature and then filtered. 90 
The solid residue was added to methanol 
(lOQmL), the mixture heated under reflux for 
30 minutes, and then cooled and filtered. The 
solid residue was crystallised from methanol 
(30GmL), and there was thus obtained l-(2- 95 
amino - 6 - methylpyrjmidin * 4 - yl) - 2- 
methylindol-3-ylacetic acid 1 , m.p. 154 — 155°C 
(decomposition). 

The hydrazine derivative used as starting 
material was obtained as follows: — IOC 

A mixture of phenylhydrazuie (66ml.), 2- 
amino - 4 - chloro - 6 - me^bylpyrimidine 
(86g.), and sodium acetate trihydrate (120g.) 
in water (2 L) was heated under reflux for 
16 hours. Hie mixture was cooled, and 10f 
adjusted to pH 9.0 by the addition of 40% 
w/v aqueous sodium hydroxide. The resulting 
precipitate was collected by filtration, and 
washed successively with water (2 L) and 
ethianol (200ml.). The solid was crystallised ll( 
from ethanol to give 7tf-phenyl-A^-(2-amino~ 
6 - memylpyrimidlin - 4 - yl)hydrazine, imp. 
173— 174°C. 

Example 2. 

A mixture of iV-phenyl-N-(2,6-dichlorc- 11! 
pyrimidm-4-yl)hydrazine (30g.) and laevulinic 
acid (50g.) was heated at 100°C. for 3 hours 
whilst a stream of hydrogen chloride gas was 
passed through it. The mixture was cooled 
and added to water (400ml.), and the resulting 12< 
mixture filtered to give l-(2,6-dichloro- 
pyrimidin - 4 - yl) - 2 - methyhndol - 3- 
ylacetic acid, m.p. 205— 207°C. 

The hydrazine derivative used as starting 
material was prepared as follows: — 12: 

A mixture of 2,4,6-trichloropyrimidine 
(50ml.) and phenymydrazine (45ml.) was 
added to a solution of sodium acetate tri- 
hydrate (100g.) in water (270ml.) and ethanol 
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(720mL). The resulting mixture was kept at 
room temperature, for 3 days. The resulting 
crystalline precipitate was collected by filtra- 
tion, washed with ethanol (lOOmL) and dried 
at <SO°C. to give iV-phenyl^-<2,6-dichloro- 
pyrinndm^yl)hydrazine, m.p. 114 — 116°C. 
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Example 3. 
A mixture of 2-methyl- l-qumol-4-ylindoI-- 
3-ylacetonitrile and; 2-methyl- l-quinol-4-yl- 
indol-3-ylacetamide (obtained as described 
below) was dissolved in ethanol (50ml.). 10% 
w/v Aqueous potassium hydroxide (50ml.) 
was added, and the mixture was heated under 
reflux for 15 hours. The solvents were then 
evaporated in vacuo, and the residue was 
diluted with water (100ml). The aqueous 
solution was washed with chloroform 
(3 X 50ml.) and then carefully acidified with 
2N-hydrochloric acid to pH 5. The resulting 
mixture was filtered and the solid residue was 
washed with water and then dried at 60°C. 
There was thus obtained 2-methyl- 1 -quinol- 
4-ylindol-3-ylacetic acids m.p. 235 — 240°C. 

The mixture of nitrile and amidie used as 
starting material was obtained as follows: — 
A solution of 2-methylindoline (3.96g.) and 
4,7-dichloroquraoline (5.91g.) in ethanol 
(100ml.) containing one drop of concentrated 
hydrochloric acid was heated under reflux for 
4 hours. The solution was cooled, and to it 
was added a saturated solution of sodium 
acetate in ethanol (100ml.), (followed) by water 
(200ml.). The mixture was extracted with 
chloroform (2 X 50ml.), and the combined 
extracts were dried (MgSO*) and evaporated 
to # give 7-chloro-4-(2-methyh*ndolin-l-yl> 
quinoline as a yellow oil [the corresponding 
hydrochloride was obtained in conventional 
manner and had m.p. 248 — 250°C. 
(decomposition)] . 

A solution of 7-chloro-4-(2-methylindolin- 
l-yl>«juinoIine (17g.) in diphenyl ether 
(50mL) containing 10% w/w palladium on 
charcoal catalyst (6.5g.) was heated under 
reflux for 3 hours. The mixture was cooled 
and filtered, and the solid residue was 
extracted with hot chloroform (3x50mL; ca 
60°C). The chloroform was evaporated in 
vacuo from the extract. The residue was 
chromatographed on a column of chromato- 
graphic silica gel (column dimensions : 
20X 3.5cm.) using a 1:3 v/v mixture of 
diethyl ether and petroleum ether (b.p. 
40 — 60°C.) as eluant. The solvents were 
evaporated in vacuo from the eluate to give 
4 - (2 - methylindol - 1 - yl)quinoline, m.p. 
78— 80°C. 

A solution of 4^2-methylindol-l-yl)- 
quinoline (6g.) in dioxan (50ml.) was added 
to 2N-acetic acid (50mi) containing 37% 
w/v formalin solution (1.6g.) and 30% 0 w/v 
aqueous dimethylamine solution (3.2g.). The 



mixture was heated at 80°C. for 4 hours. A 
further quantity of 37% w/v formalin solution 
(1.6g.) and 30% w/v aqueous dimethylamine 65 
solution (3.2g.) were then added, and heating 
was maintained at 80°C. for a further 16 
hours. The mixture was then evaporated in 
vacuo to dryness. 2N-Aqueous potassium 
hydroxide solution (50mL) was added to the 70 
residue, and the mixture was extracted with 
chloroform (3 X 50ml.). The combined chloro- 
form extracts were extracted with 4N-hydro- 
chloric acid (3 X 50ml.). The combined acidic 
extracts were basified with 40% w/v aqueous 75 
potassium hydroxide solution, and then 
extracted with chloroform (3 X 50ml.). The 
combined chloroform extracts were dried 
(MgS0 4 ) and evaporated to yield an oil 
(6.8g.). To a solution of the ail in drv ethanol 80 
(50mL) was added methyl iodide (3mL), and 
the solution was stirred at room temperature 
for 20 hours. The precipitate which formed 
was filtered off and dried at 60°C to give 

" (J - quinol - 4 - yl - 2 - methylindol - 3- 85 
ymiemyl)trimemylammonium iodde, m.p. 
213 — 215°C. (decomposition). 

A mixture of 2V-(l-quinol-4-yl-2-methyl- 
indol -r 3 - ylmethyl)trimethylammomum 
iodide (6.5g.), potassium cyanide (10g.), 2- 90 
methoxyethanol (50ml.) and water (50ml.) 
was heated under reflux for 20 hours. The 
mixture was then cooled and diluted with 
water (150mL), and the resulting mixture 
extracted with ethyl acetate (3 X 50ml.). The 95 
combined extracts were dried (MgS0 4 ) and 
evaporated in vacuo to give a mixture of 2- 
methyl - 1 - quinol - 4 - ylindol - 3- yl- 
acetonitrile and 2-methyl-l-quinol-4-ylindol- 
3-yIacetamide. 106 
Example 4. 
A mixture of ethyl l-quinazolin-4-yIindolin- 
3-ylacetate (2.6g.) and 10% w/w palladium 
on charcoal catalyst (1.3g.) in diphenyl ether 
(20ml.) was heated under reflux for 30 105 
minutes. The mixture was cooled to room 
temperature, mixed with diethyl ether (50ml.) 
and filtered through diatomaceous earth. The 
solid residue was washed with diethyl ether 
(50ml.). The combined diethyl ether solution 110 
was evaporated in vacuo y and the residue was 
chromatogitaphedl on silica gel (ca 150g.) using, 
as eluant, petroleum ether (b.p. 40 — 60°C.) 
containing an increasing proportion of diethyl 
ether. Diphenyl ether was recovered from the 115 
first fractions (rich in petroleum ether). 
Evaporation in vacuo of later fractions gave 
a syrup which crystallised from a mixture of 
diethyl ether and petroleum ether (b.p. 
40— 60°C.) to give ethyl l-quinazohn-4- 120 
ylindol-3-ylacetate, m.p. 65 — 67°C. 

In a similar manner, starting with the 
appropriate indoline derivative, there were 
obtained the following compounds : — 
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R 1 


1 — 1 

Characteristic 
Properties 


quinazolin-4-yl 


m.p. 121— 123 °C. 


benzrhiazol-2-yl 


m.p. 158— 160 °C. 


4-methyl-2-phenylpyrinudin-6-yl 


m.p. 160— 162°C. 


quinol-4-yl 
(It should be noted that this 
product was obtained from the 
corresponding 7-chloroquinol-4-yl 
derivative described below; 
i.e. the 7-chlorine substituent was 
removed during the reaction). 


NMR: — OCHj* t6.15 

Shown to be pure on thin layer 
chromatography (TLC) on silica 
gel; elution with 1:1 v/v 
ether :petroleum ether, 
b.p. 40— 60°C* 


quinol-2-yl 


NMR: — OCH 33 t6.12 
Shown to be pure on TLC 
(system as above) 



' hereinafter referred to as system A. 

The ethyl 1 -qumazoIm^ylmdolin-4-yl- 
acetate used as starting material in this 
Example was obtained as follows : — 

A mixture of 4-chloroquiiiazoline (2.3g.) 
and ethyl indolin-3-ylacetate (2.6g.) on 1,2- 
dimethoxy ethane (3Chnl) was heated under 
reflux for 15 minutes. The mixture was cooled 
and filtered, and the solid residue was dis- 
solved in ice-water (40ml.). To the solution 
was added saturated sodium acetate solution 
(10ml.), and the mixture was extarcted with 
ethyl acetate (X 5QmL). The combined extracts 
were dried (Na 2 SO«), and the solvent eva- 
porated in vacuo to give ethyl 1-quinazolin- 
4-ylmdolin-3 -ylacetate as a syrup which was 
proved to be pure by TLC (system A). 

The ethyl 5 -methoxy-2-methyl-l - 
quinazolin - 4 - ylmdolin - 3 - ylacetate (m.p. 
126 — 128 °C.) used as starting material was 
prepared in analogous fashion from ethyl 5- 
memoxy-2-methylindolm^3-ylacetate. 

The ethyl 5-methoxy-2-methyl-l-(4- 
methyl - 2 - phenylpyrimidin -» 6 - yl)mdolin- 
3 -ylacetate used as starting material in this 



Example was obtained as follows: — 

A mixture of ethyl 5-methoxy-2-methyl- 
indolin-3 -ylacetate (2.0g.) 3 6-chloro-4-methyl- 
2-phenylpyrimidine (1.76g.) and concentrated 
hydrochloric acid (0.5ml.) in ethanol (50ml.) 30 
was heated under reflux for 5 hours. The 
solution was cooled, saturated sodium acetate 
solution (3ml.) was 'added, and the mixture 
was concentrated in vacua. The residue was 
diluted with water (30ml.) and extracted with 35 
ethyl acetate (3x30mL). The combined 
extracts were washed with water and then 
dried (Na 2 S0 4 )> and the solvent was eva- 
porated in vacuo at ca 50°C to give ethyl 
5 - methoxy - 2 - methyl - 1 - (4 - methyl- 40 
2 - phenylpyrimidin - 6 - yl)indolia - 3- 
ylacetate as a syrup. This was shown to be 
pure by TLC (System A) and by NMR 
spectroscopy (OCH 3 at 6.23r). "_ 
In a similar manner, starting with the 45 
appropriate chloroheterocyclic compound, the 
following indoline starting materials were 
obtained: — 



R 1 


Characteristic 
Properties 


quinol-2-yl 

7-chloroquiaol-4-yl 

benzthiazol-2-yl 


NMR: — OCH^, t6.20 
Shown to be pure 
on TLC (System A) 

NMR: — OCH 33 t6.18 
Shown to be pure 
on TLC (System A) 

m.p. 91— 93 °C 



Example 5. 
A mixture of ethyl 1 --(7-chloroquinoI-4-yl)- 
5 - methoxy - 2 - methylindolin - 3 - yl- 
5 acetate (7.0g.) and 2,3,5,6^Etrachloro-l,4- 
benzoquinone (5.6g.) in dry xylene (50mL) was 
heated under reflux for 1.5 hours. The mixture 
was then cooled and filtered. The filtrate was 
washed successively with cold 2N-sodium 

10 hydroxide solution (2 x30ml.) and water 
(2X50mL). The organic layer was dried 
(MgSO*) and evaporated in vacuo to dryness, 
and the residue (dissolved in the minimum 
volume of diethyl ether) was adsorbed on a 

15 column of chromatographic silica gel (column 
dimensions: 15 X 3.5cm). The column was 
eluted with a 1 : 3 v/v mixture of diethyl ether 
and petroleum ether (b.p. 40 — 60°C), and 
the eluate was evaporated in vacuo to give 

20 ethyl 1 - (7 - chloroqumol - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate as 
a yellow oil, NMR: — OCH 33 r6.12. 

The preparation of the mdoline derivative 
used as starting material is described in 

25 Example 4. 

Example 6. 
2N-S odium hyda-oxide (5Qml.) was added 
to a solution of ethyl l-(7^hloroquinjol-4~yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetate 

30 (2g.) in ethanol (50ml.) a and the mixture was 
heated at 80°C. for 15 minutes. The ethanol 
was evaporated in vacuo, and the residue was 
diluted with water (50ml.). The resulting 
mixture was filtered, and the solid residue was 

35 dissolved in water (30ml.). The solution was 
adjusted to pH 5 with concentrated hydro- 
chloric acid, land the resulting precipitate was 
filtered off and dried at 60°C. There was 
thus obtained l-(7-chloroquinol-4-yl)-5- 

40 methoxy-2-methylmdoI-3 -ylacetic acid, m.p. 
248— 250°C. 



Example 7. 
A mixture of ethyl 5-methoxy-2-methyl- 

1 - quinol - 4 - ylindol - 3 - ylacetate (L8g.), 
ethanol (25ml.) and 2N-patassium hydroxide 45 
(25ml.) was heated under reflux for 15 
minutes. Most of the ethanol was then eva- 
porated in vacuo, and the residue was diluted 
with water (100ml.). The resulting mixture 
was filtered andi the filtrate acidified to pH 50 
5 with 2N-hydroehloric acid. The resulting 
mixture was filtered, and the solid residue 
was washed with water (2 X 20ml.) and dried 

at 60°C. There was thus obtained 5-methoxy- 

2 - methyl - 1 - quinol - 4 - ylindol - 3- 55 
ylacetic acid, m.p. 262 — 265 °C. 

Similarly, from ethyl 5-methoxy-2-methyl- 
l-quinol-2~ylindol-3 -ylacetate there was 
obtained 5 - methoxy - 2 - methyl - 1- 
quinol - 2 - ylindol - 3 - ylacetic acid, m.p. 60 
173— 175°C 3 and from ethyl 5-methoxy~2- 
methyl - 1 - quinazolin - 4 - ylindol - 3- 
ylacetate there was obtained 5-methoxy-2- 
methyl - 1 - quinazolin - 4 - ylindol - 3- 
yiacetic acid monohydrate, m.p. 101 — 103°C. 65 

Example 8. 

The method described in Example 4 was 
carried out using ethyl 5 -metfioxy-2-methyl- 
1 - (2 - phenylquinol - 4 - yl)indoiin - 3- 70 
ylacetate as starting material. There was thus 
obtained ethyl 5 - methoxy - 2 - methyl - 1- 
(2 - phenylquinol - 4 - yl)indol - 3 - ylacetate, 
NMR: — OCH* r6.12. The product was 
shown to be pure by TLC on silica gel; 75 
elution with 5: 1 ether: petroleum- ether (b.p. 
40^-60°a). 

The indoline derivative used as starting 
material was obtained by the method described 
above in respect oif compounds of the formula 80 
XII, and it had NMR: --OCHg r6.15. It 



10 



15 



' . wasTshbwn to be pure by "TLC von^ silica gel j 
■ dution withl: 1 ether : petroleum ? ether (b.p. 
4O-60 o C.). • 
Example 9. 
In a similar manner to that described in 
Example 5, starting with methyl 1-(7-cMoto- 
quinol - 4 - yf) - 2 - methylindolin - 3- 
ylacetate, there was obtained methyl l-(7- 
chloroquinol - 4 - yl) - 2 - methylindol - 3-> 
ylacetate as ian oil, NMR : — OCH 3 r6.21. 

In a similar manner, using 2,3-dicWoro- 
5,6-dicyano-l,4-benzoquinone instead of 
2,3,5,6 - tetrachloro - 1,4 - benzoquinone, 
•from ethyl l-(6-cMoro-4-methylqiiinol-2-yl)- 
5 - methoxy - 2 - methylindolin - 3 - yl- 



acetate, mere was obtained' ethyl l-(6-chloro- 
4 - :methylquinol :"- 2 - yl) - 5 •- methoxy .- 2- 
memylindol-3 7 ylacetate, ;m.p. 137— 138 °C, 
and from ethyl l-(7-chlorCK2^ethylquniolw4- 
yl) - 5 - methoxy - 2 ^ methylindolin - 3- 
ylacetate there was obtained ethyl l-(7- 
chloro - 2 - memylquinol - 4 - yl) - 5- 
methoxy - 2 - methyHndol - 3 - ylacetate as 
an oil, NMR: — OCH 3 r6.17. 

The following indoline derivatives used as 
starting materials were prepared in a similar 
manner to that described in Example 4 for 
the preparation of ethyl 5 -methoxy-2-methyl- 
1 - (4 - methyl - 2 - phenylpyrimidin - 6- 
yl)indoiin- 3 -ylacetate : — 



20 



25 



30 



At («) 



R 1 


R 7 


Re 


Characteristic 
properties 


7-chloroquinol-4-yl 


— OCH 3 


H 


NMR — OCH3 t 6.22 
Shown to be pure by 
TLC* 


6-chloro-4-methyl- 
quinol-2-yl 


— OCH 2 CH 3 


OCH 3 


NMR — OCHg t 6.15 
Shown to be pure by 
TLC* 


7-chloro-2-methyl- 
quinol-4-yl 


— OCH 2 CH 3 


OCH3 


NMR — OCH 3 t6.18 
Shown to be pure by 
TLC* 



*System A. 



Example 10. 
In analogous manner to that described in 
Example 7, the following compounds were 



prepared from the appropriate methyl or ethyl 35 



R 1 


R 8 


Characteristic properties 


7-chloroquinazolin-4-yl 


methoxy 


m.p. 94^-95 °C. (hemihydrate) 


6-chloro-4-methyl-quinol- 
2-yl 


methoxy 


m.p. 226— 227 °C (monohydrate) 


7-chloro-2-methyI- 
quinol-4-yl 


methoxy 


m.p. 258— 259 °C 


7-chloroquinol-4-yl 


H 


m.p. 113— 115°C. (hemihydrate) 


7-chlorocinnolin-4-yI 


methoxy 


m.p. 190— 193°C (dec.) 


quinazolin-4-yl 


H 


m.p. 240— 241 °C (dec.) 



a t Example 11. (ether: silica gel) [hereinafter referred to as 

A. solution of methyl l-(7-chlorocinnolin-4- system C], and having a satisfactory NMR 

yl) - 5 - methoxy - 2 - methyhndolin - 3- spectrum (5— OCH 3 , r6.13). 
rww? 16 i 7 -* 9g "^ m i^dimethoxyethane In a similar manner there were obtained 

[80mL; dried over sodiium alumino-silicate from the appropriate indoline derivatives: 25 

gnolecular sieve type 4A; obtainable from methyl 1 (7 - chloroquinazolin - 4 - yl)- 

BDH Chemicals Ltd., Poole, England)] was 5 - methoxy - 2 - methylindol - 3 - ylacetate 

mixed with a solution of 2,3-dichloro-5,6- (m.p. 112— 114°C), methyl l-(6,8-dichloro- 

DJcyano-l,4-benzoquinone (4.5 g.) in dry 1,2- quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 

aimethoxyethane (30ml.). The solution was indol-3 -ylacetate (m.p. 135— 137°C), and 

heated under reflux for 20 minutes and then methyl 2 - methyl - 1 - quinazolin - 4- 30 

evaporated in vacua. The residue was ylindol-3-ylacetate [syrup, pure by TLC 

extracted with chloroform (5 X 50ml.). Evap- (systems A and C) and NMR spectroscopy 

ortation of the extracts gave an oil, which (— OCH 8 , r6.1)]. 

was i purified by chromatography on silica gel The indoline derivatives used as starting 

(350g.), using ether as eluant, to give methyl materials were prepared in a similar manner 35 

1 - (7 - cWcwrodnnolin ~ 4 - y 1) - 5 methoxy- to ethyl l^uinazolm-4-ylindonn-3-ylacetate, 

Z-metnylindol-3-ylacetatje as a red syrup, as described in Example 4 : — 
homogeneous by thin layer chromatography 



-■■ A 



i 

R 1 



(«») 



.1 . C 



R fl 


R 1 


Characteristic properties 


CH 3 0 


7-dilorocinnoIin-4-yl 


orange syrup; NMR: — OCH 3 
at 6. 15t; shown to be 
pure by TLC (System C) 


CH a O 


7-chloroquinazolin-4-yl 


yellows yrup; NMR: — OCH 3 
at 6 . 13t; shown to be 
pure by TLC (System A) 


H 


quinazolin-4-yl 


yellow solid; m.p. 109 — 
110°C.;purebyTLC 
(Systems A and C) 


CH a O 


6,8-dichloroquinazolin-4-yl 


yellow syrup; pure by TLC 
(Systems A and C) 



Example 12. 
5 - Methoxy - 2 - methyl - 1 - quinol - 4- 
ylindol-3-ylacetic acid (2g.) in methanol 

5 (30mL) containing concentrated sulphuric acid 
(1 ml.) was refluxed for 2 hours. The resulting 
(red solution was treated with saturated 
methanolic sodium acetate solution (30ml.) 
and the methanol then evaporated in vacuo. 

10 The residue was diluted with water (50ml.) 
and extracted with diethyl ether (2 X 30ml.). 
The ether extracts were dried (MgS0 4 ) and 
evaporated, to yield methyl 5-methoxy-2- 
methyl - 1 - quinol - 4 - ylindol - 3 - yhcetate, 

15 m.p. 103— 105°G 

Example 13. 
Ethyl 5 - methoxy - 2 - methyl - 1 - (2- 
phenylquinol - 4 - yi)indbl - 3 - ylacetate 
(2.1g.) in ethanol (20ml.) and 2N-sodium 

20 hydroxide solution (20ml.) was refluxed for 
0.25 hour. Most of the ethanol was removed 
in vacuo and the residue was diluted with 
water (50ml.). The resulting mixture was 
filtered, and the residue was washed with 

25 water sand dried at 60°G to give 5-methoxy- 
2 - methyl- 1 - (2 - phenylquinol - 4 - yi)- 
mdol-3-ylacetic acid sodium salt monohydrate, 
m.p. 179— 180°C. 

Example 14. 
30 A mixture of l-(7-cMoroquinol-4-yl)-5- 
methoxy - 2 - methylindolin - 3 - ylacetic 
acid (lg.) and 2,3 ? 5,6-tetracMoro-l,4-{benzo- 
quinone (lg.) in dry xylene (50ml.) was 
refluxed for 2 hours. The solvent was removed 



in vacuo and the residue adsorbed on a 
column of chromatographic silica gel (50g.). 
The column was eluted with chloroform con- 
taining increasing amounts of methanol (start- 
ing with pure chloroform, and then using 
increments of 1% v/v of methanol in chloro- 
form; product mainly eluted with 5% 
methanol in chloroform) to give l-(7-chloro- 
quinol - 4 - yl) - 5 - methoxy ■* 2 - methyl- 
indol-3-ylacetic acid, m.p. 248— 250°C. 

The indoline derivative used as starting 
material was prepared from ethyl l-«(7-chloro- 
quinol - 4 - yl) - 5 - methoxy - 2 - methyl- 
indolin-3 -ylacetate in a similar manner to that 
described in Example 7; it had m.p. 
248— 250°C. 

Example 15. 
A solution of methyl 1 l-(7-cMoroquinazolin- 
4 - yl) - 5 - methoxy - 2 - methylindolin - 3- 
ylacetate hydrochloride (2.15g.) in dry 
dimethylformamide (50ml.; dried with 
calcium hydride) was treated with 2,3- 
dichloro - 5,6 -. dicyano - 1,4 - benzoquinone 
(1.2g.). The mixture was heated on a steam 
bath for 2 hours and then an additional por- 
tion of the berizoquinone derivative (0.6g.) 
was added. After further heating for 1 hour, 
the solution was poured into water (500ml.) 
containing anhydrous sodium acetate (10g.). 
The mixture was extracted with chloroform 
(3 X 100ml.) and the solid residue, at the 
solvent mterface, discarded. The chloroform 
extracts were washed successively with water, 
saturated sodium bicarbonate solution, water 



35 



40 



45 



50 



55 



60 



65 




/'^V^ibnn^ 'and -then dried (MgS0 4 ). JEvkpora- 
• - .* ^tioh' ;i df~the solution gave! an oil, which was 
purified by chromatography on s35Sca gel 
(100g.) in an increasing gradient of ether in 
5 ptroleum ether (b.p. 40 — 60°C.) (polarity 
increased by incremental addition of 10% v/v 
ether) to give methyl l-(7-chloroquina2olin- 
4 - yl) - 5 - methoxy - 2 methylindol - 3- 
ylacetate as a yellow solid, m,p. 112 — 114°C 
10 The starting material was prepared as 
follows: — 

A mixture of methyl 5-memoxy-2-methyl- 
indolin-3-ylacetate (9.5g.) and 4 3 7-dichloro- 
quinjazoline (8.0g.) in dry 1,2-dimethoxyethane 

15 (100ml; dried over sodium alummo-silicate, 
see Example 11) was heated under reflux for 
1 hour. The mixture was cooled to 20 — 25 °C. 
and the resulting mixture filtered to give 
methyl 1 - (7 - chloroquinazoltn - 4 - yl)- 

20 5 - methoxy - 2 - methyllndoKn - 3 - yl> 
acetate hydrochloride, m,p. 188 — 190°C. 
(decomposition). 

Example 16. 
A stirred suspension of sodium hydride 

25 (0.24g.) in dry dimethylformamide (20mL; 
dried with calcium hydride) was treated at 
5 — 10°C. with a solution of ethyl 2-methyl- 
5-methoxyindol-3-ylacetate (2.3 g.) in dry 
dimemylformamide (lGml.). The mixture was 

30 stirred at 25— 30°C for 15 minutes, and the 
solution obtained was treated with a freshly 
prepared solution of 4-chIoroquinazoline 
(1.65g.) in dry dimethylformamide (10ml.). 
The mixture was stirred at 30 — 40° C. for 

35 4 hours, and then poured into water (500ml.). 
The mixture was extracted with ethyl (acetate 
(4Xl00mL) and the extracts washed succes- 
sively with water (2 X 100ml.) and brine 
(100ml.), and then dried (sodium sulphate). 

40 Evaporation of solvent gave an oil which was 
purified by chromatography on silica gel 
(250g.) using an increasing gradient of ether 
in petroleum ether (b.p. 40 — 60°C) (the 
polarity increased by incremental addition of 

45 10% v/v ether) to give ethyl 5-methoxy-2- 
methyl - 1 - (quinazolin - 4 - yl)indol - 3- 
ylacetate, m.p. 121— 123 °C. 

In a similar manner there was obtained 
methyl 1 - (7 - cMoroquinazolin - 4 - yl)- 

50 5 - methoxy - 2 - methylindol - 3 - ylacetate, 
m.p. 112-— 114°G, from the appropriate 
starting materials. 

Example 17. 
A solution of ethyl laevulinate p-methoxy- 
55 phenyl-hydrazone (2.64g.) in dry 1,2- 
dimethoxyethane (30ml.; dried over sodium 
alumino-silicate, see Example 11) was treated 
with a solution of 4-chloroqumazoline (1.7g.) 
in dry 1,2-dimethoxyethane (20ml.), The 
60 resulting solution was heated under reflux 
for 4 hours and then concentrated in vacua. 



To the residue was added a saturated solution 
of sodium acetate- (30mL), and the mixture 
was extracted with ethyl acetate (50ml.). The 
aqueous phase was separated and further 65 
extracted with ethyl acetate (3 X 50ml.). The 
combined ethyl acetate extracts were washed 
successively with water (50ml.) 3 saturated 
sodium bicarbonate solution (50ml.), water 
(50ml.) and brine (50ml.), (and then dried 70 
(magnesium sulphate) and evaporated in vacuo. 
The residual syrup was chromatographed on 
silica (300g.) using an increasing gradient of 
ether petroleum ether (b.p. 40— 60°C.) 
(polarity increased by incremental addition of 75 
10% v/v ether) to give ethyl 5-methoxy-2- 
methyl - 1 - (quinazolin - 4 - yl)indol - 3- 
ylacetate, m.p. 121 — 123°C. 

In a similar manner there was obtained 
methyl 2 - methyl - 5 - methoxy - 1 - (7- 80 
cWoroquinazolin - 4 - yl)indol - 3 - ylacetate, 
m.p. 112 — 114°C, from the appropriate 
starting materials. 

Example 18. 
A mixture of laevulinic acid (15g.) and 85 
acetaldehyde N l - (7 - chloroqiunazolin - 4- 
yl) - p - methoxyphenylhydrazone hydro- 
chloride (3.3g.) was heated at 95 — 100°C. for 
18 hours. The mixture was poured into water 
(ca 300ml.), and the precipitated pale yellow 90 
solid was collected by nitration and dissolved 
in a mixture of water (80ml.) and ammonie 
solution (specific gravity 0.88, ca 5ml.). The 
solution was washed with ethyl acetate 
(2X25mL). Addition of sodium chloride (ca 95 
10g.) to the aqueous phase caused a yellow 
solid to precipitate. This was collected by 
filtration, and then dissolved in water. The 
solution was acidified with glacial acetic acid 
until precipitation was complete. The mixture 100 
was filtered to give, as solid residue, 2-methyl- 
5 - methoxv - 1 - (7 - chloroquinazolin - 4- 
yl)indoI-3 -ylacetic tacid monohydrate, m.p. 
98— 100°C. 

The starting material was obtained as 105 
follows : — • 

To a solution of 4,7-dichloroquinazohne 
(2.0g.) in dry 1,2-dimemoxyethane (50ml..; 
dried over sodium alummo-silicate, see 
Example 1 1) was added acetaldehyde p- 1 10 
methoxyphenylhydrazone (1.6g.), and the 
mixture was heated under reflux for 30 
minutes. The mixture was cooled to ca 25°C 
and the precipitate of acetaldehyde A7 x -(7- 
chloroquinazolin - 4 yl) - p - methoxy- 115 
phenylhydrazone hydrochloride, m.p. 
193— 195°C. (decomposition), was collected 
by filtration. 

Example 19. 
In an analogous manner to that described J 20 
in Example 4, the following compounds were 
prepared : — 



..... I 






Compound 

number 
(see below) 


R 1 


R 6 


R 6 


Characteristic 
Properties 


(I) 


quinazolin-4-yl 


methoxy 


dimethyl- 
amino 


m.p. 142— 145 °C. 


(2) 


6-methoxy-4-methyl- 
quinol-2-yl 


ethoxy 


methoxy 


NMR: — OCH 3 at 6. 1 t; 
pure by TLC 
(on silica gel: 
elution with ether; 
petroleum ether 
petroleum ether 
(b.p. 40— 60 °C.) 
1:3)°* 


C3) 


7-methylquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6. It; pure by TLC 
(System C) 


(4) 


qumoxalin-2-yl 


methoxy 


methoxy 


mp. 110— 112°C 



*TLC system hereinafter referred to as system D. 



The indoline derivative used as starting 
material in the preparation of compound (1) 
above, i.e. methyl 5-dimethylamino-2-methyl- 
5 1 - quinazolin - 4 - ylindalin - 3 - ylacetate, 
was prepared as follows : — - 

A solution of methyl l-acetyl-2-methyl- 
indolin-3-ylacetate (6.83 g.) in concentrated 
sulphuric acid (45 ml.) was cooled to 0°C. 

10 and a solution of sodium nitrate (2.67 g.) in 
concentrated sulphuric acid (20 mL) was 
added dropwise during 0.5 hr. The mixture 
was stirred at 0°C. for a further 0.5 hr and 
then poured onto ice (300 mL). The resulting 

15 precipitate was filtered and washed well with 
water. Crystallisation from methanol gave 
methyl 1 - acetyl - 2 - methyl - 5 - nitro- 
indolin - 3 - ylacetate, m.p. 106°C. 

A solution of this nitro derivative (123 g.) 

20 in methanol (400 ml.) containing 37% w/v 
formalin solution (7 ml.) was shaken with 
10% w/w palladium on charcoal (10.5 g) 
in an atmosphere of hydrogen at room tem- 
perature and atmospheric pressure. The 

25 hydrogen uptake was 5150 ml After hydro- 
genation, the catalyst was filtered off and the 
filtrate evaporated in vacua. The residue was 
crystallised from benzene to give methyl 1- 
acetyl - 5 - dlimemylamino - 2 - metfiyl- 

30 indolin-3 -ylacetate, mp. 122°C. 



A solution of this dimethyl armn o derivative 
(8 g.) in methanol (125 ml) was reflux ed for 
1 hour whilst a stream of hydrogen chloride 
gas was passed through it. Anhydrous sodium 
acetate (5 g.) was added to the reaction; mix- 35 
ture, and the bulk of the methanol removed 
in vacuo at 40°C. 

The residue was dissolved in ether (50 ml.) 3 
and the solution was washed successively with 
saturated aqueous sodium acetate solution 40 
(20 ml.) and water (20 ml.). The ethereal 
solution was dried (MgS0 4 ) and evaporated 
to yield methyl 5-dimemylammo-2-methyl- 
indolin-3 -ylacetate as an oil* shown to be pure 
by TLC (System C). 45 

This indoline derivative was then reacted 
with 4-cMoroqudnazoline in a similar manner 
to that described in Example 4 for the pre- 
paration of ethyl l-quinazolin^-ylindoIin-3- 
ylacetate, and there was obtained methyl 5- 50 
drmethylamino - 2 - methyl - 1 - qurnazolin- 
4-ylmdoIin-3 -ylacetate, as a i syrup which was 
shown to be pure by TLC (systems A and 
B). 

The indoline derivatives used as starting 55 
materials in the preparation of compounds (2) 
and (3) in the above table were prepared in 
a similar manner to that described in Example 
4 for ethyl 5-methoxy-2-methyl-l-(4-methyl- 



m ■ 



10 



15 



.>2'~? iphoi^yrimidin _ 6 - .;yl)indolm^ }, v3-j- 
ylacetate. !' Both .compounds 1 had ?; N2^ : V 
— OCEk! at '6.2t, and ' both were shown to! be 
pure by TLC (systems A, C and D); 

The dndoline derivative ' used as starting 
material in the preparation of compound (4) 
in the above table was prepared as follows: — 
Anhydrous sodium acetate (3.6 g.) was 
added to a mixture of methyl 5-methoxy-2- 
methylindolui-3 -ylacetate (8.0 g.) and 2,3- 
dichloroquinoxanne (6. 8 g.) in diethylene- 
gjycol dimethyl ether (150 mL), and the mix- 
ture was heated under reflux for 12 hrs. The 
mixture was then cooled and poured into 
water (800 ml.), and the aqueous suspension 
was extracted with ethyl acetate (3 X 50 ml.). 
The combined extracts were washed succes- 



sively with water (4X30 ml.) and a saturated 
aqueous solution of awiium c±1ot ml.); 
and then dried (MgSQ d ) and evaporated. The 
iresultant syrup was chromatographed on 
chroinato^aphic silica gel (M.F.C, 300 g.) 
using an increasing gradient of diethyl ether 
in petroleum ether (b.p. 40 — 60°C) (polarity 
increased by incremental addition of 10% 
v/v ether.) The combined eluate was eva- 
porated to give methyl l-(3-chloroquinoxalin- 
2 - yl) h 5 - methoxy - 2 - memylindolin - 3- 
ylacetate, m.p. 155— 157°C. 

Example 20. 
In analogous manner to that described in 
Example 7, the following compounds were 
prepared from the appropriate methyl or ethyl 
ester: — 



20 



25 



30 



XXX? 



R 1 


R fl 


Characteristic properties 


6-chloroquinol-2-yl 


methoxy 


m.p. 


193— -195 °C. 


8-chloroquinol-4-yl 


methoxy 


m.p. 


272— 273 °C. (hemihydrate) 


7-bromoquinol-4-yl 


methoxy 


m.p. 


251— 253 °C. (hemihydrate) 


7-methoxyquinol-4-yl 


methoxy 


m.p. 


123— 125 °C. (hemihydrate) 


7-methylquinol-4-yl 


methoxy 


m.p. 


268— 2769 °C. 


6-memoxy-4-memylquinol-2-yl 


methoxy 


m.p. 


108— 110 °C. (hemihydrate) 


isoquinol-l-yl 


methoxy 


m.p. 


195 °C. (hemihydrate) 


7^Moroquinazolin-4-yl 


methyl 


m.p. 


115— 118°C. 


7-trifluoromethylquinol-4-yl 


methoxy 


m.p. 


180— 182°C. 


6 J 7-dichloroquinol-4ryl 


methoxy 


m.p. 


258— 260°C. 


6-cMoro-4-phenylquinazolin-2--yl 


methoxy 


m.p. 


98 — 100 °C. (monohydrate) 



Example 21. materials using either 2,3 -dichloro-5, 6- 40 

In an analogous manner to that described dicyano- 1,4-benzoquinone (DDQ) or 2,3,5,6- 

in Example 11 the following compounds were tetrachloro-l,4-benzoquinone(CA): — 
prepared from the appropriate starting 



(xxifj) 



R 1 


R 7 


R« 


VjcLUU ouctlb UV 

properties 


On in fin p 

used 


7-chloroquinazolin-4-yl 


methoxy 


methyl 


NMR: — CH 3 at 7.6-u; 
pure Dy i 
(System A). 


DDQ 


6-cfaloroquinol-2-yl 


methoxy 


methoxy 


m.p. 104— 105 °C. 


DDQ 


8-chloroquinoI-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6 . 18t; pure by TLC 
(System C) 


DDQ 


7-bromoquinol-4-yl 


. methoxy 


methoxy 


NMR: 5— OCH 3 at 
6.20t; pure by TLC 
(System C) 


DDQ 


6-chloro-4-phenyl- 
quinazolin-2-yl 


ethoxy 


methoxy 


m.p. 143— 144°C 


DDQ 


6,7-dichloroquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.15t; pure by TLC 
(Systems A and C) 


DDQ 


7-trffluoromethyl- 
quinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.20t; pure by TLC 
(Systems A and C) 


DDQ 


7-methoxyquinol-4-yl 


methoxy 


methoxy 


NMR: 5— OCH 3 at 
6.18t; pure by TLC 
(System C) 


CA 


isoquinol-l-yl 


methoxy 


methoxy 


NMR: 5— OCH3 at 
6.22t; pure by TLC 
(Systems A and C) 


CA 



10 



The starting material used in the prepara- 
tion of the first compound in the above tables 
i.e. methyl 1^7-cWoroquinazoh'n-4-yl)-2 a 5- 
dimethylindolin-3 -ylacetate, was obtained in 
an analogous manner to that described hi 
Example 4 for the preparation off ethyl 1- 
quinazolin - 4 - ylindolin - 3 - yiacetate. The 
compound had NMR: — CH 3 at 7.6r and 
was shown to be pure by TLC (Systems A 
and B). 



The indoline derivatives used as starting 
materials in the preparation of all of the other 
compounds in the above table were prepared 
in analogous manner to that described in 
Example 4 for the preparation of ethyl 5- 
methoxy - 2 - methyl - 1 - (4 - methyl - 2- 
phenylpyrimidiin - 6 - yl)indolin - 3 - yi- 
acetate, and they have the following 
characteristic properties: — 



Qu iv) 



R 1 


R 7 


Characteristic properties 


6-chloroquinol-2-yl 


methoxy 


rcup. 128— 130 °C 


8-chloroquinol*-4-yl 


methoxy 


NMR: 5 — OCH 3 at 6.20t; 
pure by TLC (System C) 


7-bromoquinol-4-yl 


methoxy 


NMR: 5— OCH 3 at 6.18t; 
pure by TLC (System C) 


6-chloro-4-phenyl-quinazolin-2-yl 


ethoxy 


m.p. 174— 175 °C. 


6,7-dichloroquinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.15t; 
pure by TLC (Systems A and Q 


7-trifluoromethyl-quinol-4-yl 


methoxy 


NMR: 5— OCH 3 at 6.20t; 
pure by TLC (Systems A and Q 


7-methoxyquinol-4-yl 


methoxy 


NMR: 5— OCH3 at 6.17t; 
pure by TLC (System C) 


isoquinol-l-yl 


methoxy 


NMR: 5— OCH 3 at 6.20t; 
pure by TLC (System A and C) 



10 



Example 22. 
In a similar manner to that described in 
Example 17, but starting with ethyl «- 
methyllaevulinate p -meth oxyphenylhy drazone, 
there was obtained ethyl a;-[l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol-3-yl] propionate as a viscous syrup 
which was pure by TLC (System C) and 
had NMR: — 0CH 3 at 6.20r. 



Example 23. 
In a similar manner to that described in 
Example 18 3 (but the ammonium salt was 
not isolated in every case) the following com- 
pounds were obtained from the appropriate 
phenylhydrazone derivatives : — 



15 



R x 


R 6 


Characteristic properties 


7-fluoroquinazolin-4-yl 


methoxy 


m.p. 


90— 93 °C. (hemihydrate) 


7-bromo quinazolin-4-yl 


methoxy 


m.p. 


104— 106 °C. (hemihydrate) 


8-cMoroquinazoIin-4-yl 


methoxy 


m.p. 


102— 105 °C. (hemihydrate) 


7-methylquinazolin-4-yl 


methoxy 


m.p. 


95—100 °C. (monohydrate) 


7-chloroquinazolin-4-yl 


methyl 


m.p. 


115— 118°C. 


2-methylquinazolin-4-yl 


methoxy 


m.p. 


97—99 °C. (hemihydrate) 



Id a similar m anner, .using ^methyl- The following hydrazone derivatives, used 
laevuliriic accd and acetald^yde ^-(/-chloro- 'as starting materials in preparing the indole 



quinazoln - 4 - yl) - p ■- methoxyphenyL 
hydrazone hydrochloride as starting materials, 
there was obtained an[1^7-chto(roquinazolm^ 
4 - yl) - 5 - methoxy - 2 - methylindol - 3- 
yi] propionic acid, m.p. 110 — 112°C. 



derivatives described in s Example (except 
for the last, in respect of which see Example 
18), were prepared in a similar manner to that 
described in Example 18: — 



10 



(wv) 





R 6 


Characteristic properties 


7-fluoroquinazolin-4-yl 


methoxy 


NMR: — OCH 3 at 6.13t; 

pure by TLC (Systems A andD) 


7-bromoquinazolin-4-yl 


methoxy 


rxup. 156— 158 °C. 


8-chloroquinazolin-4-yl 


methoxy 


NMR: — OCH 3 at 6.20t; 

pure by TLC (Systems A and C) 


7-methoylquinazolin-4-yl 


methoxy 


m.p. 130— 132 °C. 


7-cMoroquinazolin-4r-yl 


methyl 


m.p. 200 — 205°C.(decomposition) 
(hydrochloride) 


2-methyIquinazolin-4-yl 


methoxy 


m.p. 190— 192°C. (hydrochloride) 



15 Example 24. 

Methyl 1 (7 - cHoroquinoi - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate 
(1.7g.) in methanol (5QmL) containing 30% 
w/v methylamine solution (25ml.) was 

20 refiuxed for 10 hours. The solvents were eva- 
porated in vacuo and ihe residue crystallised 
from a 1:1 v/v mixture of benzene and 
cyclohexane to give l-(7-chloroquinol-4-yl)-5- 
methoxy - N 3 2 - dimethylindol - 3 - ylacet- 

25 amide, m.p. 168— 169°C. 

In a similar manner, from methyl l-(7- 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetate and ammonium 
hydroxide solution (specific gravity 0.88) 

30 there was obtained l-(7-chloroquinol-4-yl)-5- 
methoxy - 2 methylindol - 3 - ylacetamide, 
m.p. 147 — 148°C, and from methyl l-(7- 
chloroquinol - 4 - yl) - 5 - methoxy - 2- 
methylindol-3-ylacetate and hydrazine hydrate 

35 solution there was obtained l-(7-chloroquinol- 
4 - yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetohydrazide, m.p. 183— 184°C, and 
from methyl l-(7-cMoroquinazolin-4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetate and 

40 hydrazine hydrate solution, there was obtained 
1 - (7 - chloroquinazolni - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 
hydrazide, m.p. 164 — 165 °C 



Example 25. 

A solution- of anhydrous l-(7-chloro- 45 
quinazolin « 4 - yl) - 5 - methoxy - 2 - methyl- 
dndol-3-ylacetie acid (1.9g.) in ethanod-free 
chloroform (30ml., dried with calcium 
chloride) was treated with triemylamine 
(0.5mL 1 dried over p otassium hydroxide 50 
pellets) at 0°C. A solution of ethyl chloro- 
formate (0.48ml.) in dry, emanol-free, chloro- 
form (10ml.) was then added, and the mixture 
stirred at 0°G for 1£ hours. A solution of 
2-iV'^-Q^memylamino-ethanol (0.56mL) in 55 
chloroform (5ml.) was then added. The mix- 
ture was heated under reflux for 2 hours, 
and then added to water (100ml). The chloro- 
form layer was separated, washed with water, 
dried (MgSO*), and! evaporated. The (residual 60 
oil was purified by chromatography on silica 
gel (150g.) in a mixture of 5% v/v methanol 
and 95% v/v chloroform to give, after the 
elution of low polarity impurities, J3L(N;N- 
dimethylajri m o)ethyl 1 - (7 - chloro- 65 
quinazolin - 4 - yl )- 5 - methoxy - 2 - methyl- 
indoI-3 -ylacetate as a pale yellow oil, NMR: 
OCEk at 6.23r. 

In a similar manner, starting with the 
appropriate 1 -substituted indol-3-ylacetic acid 70 
and the appropriate alcohol or phenol, there 
were obtained : — 




R 1 


R 7 


R 6 


Characteristic 
properties 


7-chloro quinazolin-4-yl 


»-butoxy 


methoxy 


syrup; NMR: 5— OCHg, 
6.2t; pure by TLC 
(Systems A and C) 


7- chloro quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 103— 105 °C. 


7-chloroquTna7Ql|"-4-yI 


benzyloxy 


methoxy 


syrup; NMR: 5 — OCHg, 
6.23r; pure by TLC 
(Systems A and D) 


7-cMoroquinazoIin-4-yl 


phenoxy 


methoxy 


syrup; NMR: 5 — OCHg, 
6.15t; pure by TLC 
(Systems A and D) 


7-chloroquinazoltn-4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR: 5 — OCHs, 
6.2t; pure by TLC 
(Systems A and D) 


7- chloro quinazolin-4-yl 


phenoxy 


methyl 


syrup; NMR: 5— CH& 
7.55t; pure by TLC 
(Systems A and D) 


7-chIoroquinazoIin-4-yl 


phenoxy 


fluoro 


m.p. 122— 124°C. 


7-chloroquinazolin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2— CHa, 
7.7t; pure by TLC 
(Systems A and D) 


7-chloroquinazolin-4-yl 


methoxy 


methyl 


syrup; NMR: 5— CHa, 
7.6t; pure by TLC 
(Systems A and C) 


7-chlorocinnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5— OCH^ 
6.13t; pure by TLC 
(System C) 


quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123 °C. 


7-cHoroquinazolin-4-yl 


methoxy 


methoxy 


m.p. 112— 114°C. 


7-diloroquinol-4-yl 


methoxy 


methoxy 


m.p. 103— 105 °C. 



Example 26. l-substituted-indol-3-ylacetic acid and amine, 

In a similar manner to that described in there were obtained the following amides: — 5 
Example 25, but starting with the appropriate 



CM 3 q r ^S--jj.CH l C0^ 
i. 

(««) 



R 1 


R 7 


Characteristic properties 


7-chloroquinol-4-yl 


NHMe 


m.p. 168— 169 °C 


7-chloroquinol-4-yi 


NH 2 


m.p. 147— 148 °C. 


7-chloroquinol-4-yl 


NHNH 2 


m.p. 183— 184°C 


7-chloroquinazolin-4-yl 


NHPh 


m.p. 132— 133 °C. 


7-chloroquinazolin-4-yl 


NH 2 


m.p. 197— 198 °C. 


7-chloroquinazolin-4-yi 


NHNH 2 


m.p. 164^-165 °C. 
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Example 27. 
A mixture of phenol (0.27g.) and 
anhydrous 1 - (7 - chloaroquinazolin - 4 - yl)- 
5 - methoxy - 2 - methylindol - 3 - ylacetic 
acid (l.Og.) in dry 1,2-dimethoxyethane 
(20ml.; dried over sodium aliimino-silicate 
powder) was stirred at room temperature and 
treated with dicyclohexylcarbodumide (0.75g.). 
The mixture became opaque, and was stirred 
overnight at room temperature and then 
filtered. Evaporation of the filtrate gave a dkrk 
yellow syrup, which was purified by chromato- 
graphy on silica gel (175g.), using an increasing 
gradient of ether in petroleum ether (b.p. 
40 — 60° C.) (polarity increased by incremental 



addition of 10% v/v ether). The major 
product, phenyl l-(7-chloroquiaazolin~4-yl)-5- 
methoxy - 2 - methylindol - 3 - ylacetate, 
was obtained as a yellow glass (NMR : OCH 3 20 
at 6.20r; pure by TLC: systems A and D) 3 
from the petrol rich fractions. A second pro- 
duct, 1 - [1 - (7 - chloroquinazolin - 4 - yl)- 
5 - methoxy -. 2 - methylindol - 3 - ylacetyl] - 
1,3-dicyclobexylurea, was obtained as a pale 25 
yellow solid of m.p. 105 — 107°C. (NMR: 
OCH* at 6.23r; pure by TLC: system C). 

In a similar manner, starting with the 
appropriate 1 -substituted indol-3 -ylacetic acid 
and the alcohol or phenol, there were 30 
obtained: — 




R l 


R 7 


R« 


Characteristic 
properties 


7-chloroquinazolin-4-yl 


n-butoxy 


methoxy 


syrup; NMR: 5— OCH^ 
6.2t; pure by TLC 
(Systems A and C) 


7-chloroquinazolin-4-yl 


ethoxy 


methoxy 


m.p. 103— 105 C C. 


7-chloroquinazolin-4-yl 


benzyloxy 


methoxy 


syrup; NMR: 5 — OCH 33 
6.23t; pure by TLC 
(Systems A and D) 


7-chloroquinazolin~4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR: 5— OCHa, 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroquinazolih-4-yl 


phenoxy 


methyl 


syrup; NMR: 5— CH^ 
7.55t; pure by TLC 
(Systems A and D) 


7-chloroquinazolin~4-yl 


phenoxy 


fluoro 


m.p. 122— 124°C. 


7-chloroquinazolin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2— CH 3 , 
7.7r; pure by TLC 
(Systems A and D) 


7-chloroquinazolin-4-yl 


methoxy 


methyl 


syrup; NMR: 5— CH 3 , 
7.6t; pure by TLC 
(Systems A and C) 


7-chlorodnnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5— OCH 3 , 
6.13t; pure by TLC 
(System C) 


quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123°C. 


7-chloroquina2olin-4-yl 


"methoxy 


methoxy 


m.p. 112— 114°C. 


7-chloroquinol-4-yl 


methoxy 


methoxy 


ap. 103— 105 °C. 



Example 28. l-substituted-indol-3-ylacetic acid and amine, 

In a similar manner to that described in there were prepared the following amides : — 5 
Example 27 but starting with the appropriate 




R 1 


R 7 


Characteristic properties 


7-chloroquinol-4-yl 


NHMe 


m.p. 168—169 °C. 


7-cMoroquinol-4-yl 


NH 2 


m.p. 147— 148°C 


7-chloroquinol-4-yl 


NHNH 2 


m.p. 183— 184°C. 


7-chloroquinazolin-4-yl 


NHPh 


m.p. 132— 133 °C. 


7-chloroquinazolin-4-yl 


NH 2 


m .p. 197— 198 °C. 


7-chloroquinazolin-4-yl 


NHNH 2 


m.p. 164— 165 °C. 



Example 29. 

A solution of sodium (0.7g.) !in dry 
methanol (30ml.; dried over sodium alumino- 
silicate) was added to a solution of l-(2,6- 
dichloropyrimid - 4 - yl) - 2,5 - dimethyl- 
indol-3-ylacetic acid (3.5g.) in dry methanol 
(90ml), and the mixture was heated under 
reflux for 2 hours. After removal of solvent 
under reduced pressure, the residue was dis- 
solved in water (50ml.) and the solution 
acidhied to pH 4 with acetic acid. The result- 
ing mixture was filtered, and the solid residue 
crystallised from benzene to give l-(2,6- 
dimethoxypyrimid - 4 - yl) - 2,5 - dimethyl- 
indol-3-ylacetic acid, m.p. 197— 198°C. 

In a similar manner, starting with the 
appropriate 1 - (2,6 - m'chloropyrimid - 4- 
yl)indol-3-ylacetic acid, there were obtained 
1 - (2,6 - dimemoxypyrimid - 4 - yl) - 2- 
methylindol - 3 - ylacetic acid, m.p. 
122 — 123°C, and 1 -(2,6niimethoxypyrirnid- 
4 - yl) - 5 - methoxy - 2 - memyhndbl - 3- 
ykcetuc acid, m.p. 155 — 158 °C. 

Example 30. 
Methyl 1 - (7 - chloroquinol - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate 
(lg.) and sodium borohydride (lg.) in 
methanol (30ml.) were refluxed for 1 hour. 
Most of the methanol was then removed in 
vacuo, and the residue was diluted with water 
(50ml.), and extracted with ethyl acetate 
(3 X 50ml.). The combined extracts were dried 
(MgS0 4 ) and evaporated to give an oil, which 
was chromatographed? on silica gel (lOOg.) 
using, as eiuant, petroleum ether (b.p. 
40 — 60°C.) containing an increasing propor- 
tion of ether (polarity increased by incre- 
mental addition of 10% v/v ether) to give 



1 - (7 - chloroquinol - 4 - yl) -« 3 - (2- 
hydroxyethyl) - 5 - methoxy - 2 - methyl- 
indole, m,p. 143 — 145°C. 

Similarly, from methyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
indol- 3 -ylacetate, there was obtained l-(7- 
cMoroquinazolin 4 - yl) - 3 - (2 - hydroxy- 
ethyl) - 5 - methoxy - 2 - methylindole, m.n. 
148— 150°C, and from methyl l-(7-chloro- 
quanazolin - 4 - yl) - 2,5 - dimethylrndol - 3- 
ylacetate, there was obtained l-(7-chloro- 
qumazolin - 4 - yl) - 2,5 - dimethyl - 3 - (2- 
hydroxyethyi)indole as a glass [pure by TLC 
(system A) and having a satisfactory NMR 
spectrum ( — CH 3 at 7.6r and — CH 3 at 7.7r)] . 

Example 31. 

A solution of l-(7-cMoroquhiazolin-4-yl)- 
2,5 - o^ethylindbl - 3 - ylacetic acid (1.8g.) 
in d imethylf ormamide (30ml.; dried by dis- 
tillation from calcium hydride) was added to 
sodium hydride (0.13g.), and the mixture was 
stirred under a slight vacuum (ca 150mm. 
Hg) until complete dissolution occurred. 
Methyl iodlide (2ml.) was then added, and the 
mixture was stirred for 2 hours at 40 — 50°C. 
The mixture was then added to water (200mL) 
and the resulting mixture extracted with ethyl 
acetate (3 X 50ml.). The combined extracts 
were washed successively with saturated 
sodiixrm bicarbonate solution (3X3 0ml.), water 
and brine (50mL). After drying (MgSO*), the 
extracts were evaporated in vacuo to give 
methyl 1 - (7 - chloroqumazolin - 4 - yl)- 
2,5 - dimethylindol - 3 - ylacetic acetate as 
a stiff syrup [NMR: 5 — CH 3 at 7.6V; pure 
by TLC (system A)]. 

In a similar manner, starting with the 
appropriate alkyl halide, there were obtained : 




R 1 


R7 


R 6 


Characteristic 
properties 


7-chloroquinazolin-4-yI 


»-butoxy 


methoxy 


syrup; NMR: 5— OCH^ 
6.2t; pure by TLC 
(Systems A and C) 


7-chIoroquinazolin-4-yl 


ethoxy 


methoxy 


m.p. 103— 105 °C 


7-chloroquinazolin-4-yI 


benzyloxy 


methoxy 


syrup: NMR: 5 — OCH3, 
6.23ti pure by TLC 
(Systems A and D) 


7-chloroquinzaolin-4-yl 


cyclohexyl- 
methoxy 


methoxy 


syrup; NMR: 5— OCH^ 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroquiaazoIin-4-yl 


ethoxy 


fluoro 


syrup; NMR: 2— CH 3 : 
pure by TLC 
(Systems A and D) 


7-chlorocinnolin-4-yl 


methoxy 


methoxy 


syrup; NMR: 5— OCH^ 
6.13t; pure by TLC 
(System C) 


quinazolin-4-yl 


ethoxy 


methoxy 


m.p. 121— 123 °C. 


7- chloroquinazolin-4-yl 


methoxy 


methoxy 


m.p. 112— 114°C. 
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Example 32. 

A solution of acetaldehyde 2V 1 -(7-chloro- 
qumazoMn - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride (3.2g.) and 5- 
hydroxypentan-2-one (l.lg.) in ethanol 
(60ml.) was refluxed for 18 hours. The mix- 
ture was cooled and filtered and the filtrate 
evaporated in vacuo. The residue was 
chromatographed on silica gel (lOOg.) using, 
as eluant, petroleum ether (b.p. 40 — 60°C.) 
containing an increasing proportion of ether 
(polarity increased by incremental addition of 
10% v/v ether) to give l-(7-chloroquinazolin- 
4 - yl) - 3 - (2 - hydroxyethyl) - 5 - methoxy- 
2-methyIindole, m.p. 148 — 150°C. 

Similarly, from acetaldehyde AP-(7-chIoro- 
quinazolin - 4 - yi) - p - methylphenyl- 
hydrazone hydrochloride and 1 5 -hydroxy- 
pentan - 2 - one, there was obtained 1- 
(7 - chloroquinazolin - 4 - yl) - 2,5 - dimethyl- 



3 - (2 - hydroxyethyl)indole as a e . 

[pure by TLC (system C) and having a 
satisfactory NMR spectrum f — CH 3 r7.60 and 
— CH 3 t7.70)]. 25 

Example 33. 
A solution of l-(7-chloroquinazolin-4-yl)-3- 
(2 - hydroxyethyl) - 5 - methoxy - 2 - methyl- 
indole (0.6g.) and acetic anhydride (0.4g.) in 
benzene (20mL; dried over sodium wire) was 30 
refluxed for 15 hours. The resulting yellow 
solution was cooled and washed successively 
with saturated sodium hydrogen carbonate 
solution (2X20mL) and water (20ml.), and 
dried (MgS0 4 ). The solution was evaporated 35 
to give 2- [ l-(7-chIoroquinazolin-4-yl)-5- 
methoxy - 2 - methylindol - 3 - yl] ethyl 
acetate as an oil [pure by TLC (system A) 
and having a satisfactory NMR spectrum 
(— OCH 3 r6.18)]. 40 



IP 




. *, • /V,:r,F^' : .r • -Example 34. • - : , ,. 
A solution of ethyl' i-(7HcMOToqumazoMin- 
4 - yi) - 5 - hydroxy - 2 - methylindol - 3- 
ylacetate (l.Og.) in dry dimemylformamide 

5 (10ml.); dried by distillation from calcium 
hydride, and stored over sodium alumina- 
silicate) was added to sodium hydride 
(0.068g.), and the mixture was starred under 
a slight vacuum (ca 150mm. Hg) at room 

10 temperature for 15 minutes, n-Ptropyi iodide 
(0.9g.) was added to the resulting clear solu- 
tion, and the mixture stirred at room 
temperature overnight. The solution was 
added to water (300ml.) and extracted with 

15 ethyl acetate (3X40ml). The combined 
extracts were washed with a saturated solution 
of sodium chloride (30mL), dried (MgS0 4 ), 
and then evaporated in vacua. The yellow 
oil thus obtained was treated with tetrachloro- 

20 ethylene (100ml.) and the solution evaporated 
in vacuo. This process was then repeated with 
ethanol (50ml.) to give ethyl l-(7-chlcro- 
quinazolin - 4 - yl) - 2 - methyl - 5 - n- 
propoxyindol-3-ylacetate as a stiff yellow 

25 syrup [NMR: 2 — CH 3 at 7.65r; pure by 
TLC (systems A and D)]. 

In a similar manner, but using methyl 
iodide, there was obtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 

30 indol-3-ylacetate as a yellow solid, m.p. 
103— 105 °C. [NMR: 5— OCH* at 6.2r; pure 
by TLC (systems A and C)]. 

The 5-hydroxyindole derivative used as 
starting material was obtained as follows: — 

35 A solution of ethyl 5 -benzyloxy- 1 -{7-chloro - 
quinazolin - 4 - yl) - 2 - methylindol - 3- 
ylacetate (1.5g.) in glacial acetic acid (5ml.) 
was treated with a 50% w/v solution of 
hydrogen bromide in gladal acetic acid (5mL). 

40 The resulting dark red solution was stirred 
at room temperature for 10 minutes and then 
neutralised by the adfdMon to a mixture of 
saturated sodium acetate solution (50ml.) and 
water (150ml.). The mixture was extracted 

45 with ethyl acetate (3 X 50ml.) and the extracts 
washed successively with water (2 X 40ml.), 
saturated sodium hydrogen carbonate solution 
(2X40mL), water (40ml.) and then saturated 
sodium chloride solution (40mL). After drying 

50 (MgS0 4 ) 3 the extracts gave on evaporation 
in vacuo a yellow-brown oiL Purification by 
chromatography on silica gel (200g.) in a 



mixture " oi ,50% v/y ether and 50% , y/v^ 
pettoleum ether (b.p. 40— ^60°C), gave ethyl 
1 - (7 - chloroquinazolin - 4 - yl) - 5- 55 
hydroxy -i 2 -methylindol - 3 - ylacetate as 
a pale yellow glass [NMR: 2 — CH 3 at 7.7r; 
pure by TLC (systems A, C and D)] . 

The ethyl 5-benzyloxy-l-(7-chloro- 
quinazolin - 4 - yl) - 2 - methylindbl - 3- 60 
ylacetate used as starting material was obtained 
as a yellow syrup [NMR: 5 — OCH 2 at 625r; 
pure by TLC (systems A and C)] from the 
corresponding (acetic acid in an analogous 
manner to that described in Example 31. 65 

The 5 - benzyloxy - 1 - (7 - chloro- 
quinazolin -i 4 - yl) - 2 - methylindol -3- 
ylacetic acid used as starting material was 
obtained as a yellow solid, m,p. 97 — 99 °C. 
(decomposition) "from acetaldehyde N x -(7- 70 
chloroquinazolin - 4 - yl) - p - benzyloxy- 
phenylhydnazone hydrochloride by an analo- 
gous procedure to that dlescribed in Example 
18. 

Example 35. 75 
A mixture of acetaldehyde A^-^-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride (25g.) and laevulinic 
acid (50g.) in acetic acid (120ml.) was heated 
under reflux for 1 — 2 hours. The dark red 80 
mixture was then added to water (1.5 L). 
The solid obtained was separated by filtration 
and dissolved in a mixture of water (50ml.) 
and 5N-aqueous ammonium hydroxide solu- 
tion (50mL). The solution was extracted with 85 
ether (3 X 5QmI.) and the aqueous feyer acidi- 
fied with acetic acid to pH 4. The mixture 
was then extracted with ethyl acetate 
(3 X 50mL) and the extracts washed with water 
(30ml.) and then with saturated sodium 90 
chloride solution (30ml.) before being dried 
(MgS0 4 ). Evaporation of the solvent gave a 
dark brown syrup which crystallised on addi- 
tion of methanol (40ml.) to give l-(7-chloro- 
quinazoliin - 4 - yl) ~ 5 - methoxy - 2 - methyl- 95 
indol-3-ylacetic acid as a yellow solids m.p. 
205— 208°C. 



Example 36. 
In a similar manner to that described in 
Example 18, (but the ammonium salt was 
not isolated in every case) the following com- 
pounds were obtained ifirom the appropriate 
substituted phenylhydrazone: — 



100 




R l 


R 6 


Characteristic 
properties 


7-chloroquinazolin-4-yl 


5— OEt 


m.p. 120°C. (i H a O) 


7~cMoroquinazolin~4yl 


5— Et 


m.p. 108 — luy rx 2 w; 


6,8-dibromoquinazoIin-4-yl 


5 — UMe 


m n 103 1-20 °C (H„(y) 


7-chloro-2-methyl- 
quinazolin-4-yl 


5 — UiVie 


TT, n 1A2 108°C (± HoO'i 

Hl.p. 1UJ lvO ^-»« <*•■»• 2*"^/ 


7-chloroquinazolin-4-yl 


5-t-Bu 


m.p. 120— 122°C. 


quinazoIin-4-yl 


5-methyl 


m.p. 212— 216 °C. 


7-chloroquinazolin-4-yl 


5.6-ethylenedioxy 


m.p. 128— 130 °C. 


7-chloroquinazolin-4-yl 


4,6-dimethyl 


m.p. 117°C. 


7-chloroqumazolin-4-yl 


mixture of 4- and 
6-OMe 


m.p. 94— 98 °C 


7-chloroquinazoIin-4-yl 


mixture of 4,5- and 
and. D ? o-uijVie 


m.p. 11^118°C. 


7-chloroquinazolin-4-yl 


5— Br 


m.p. 95— 100°C. (i H s O) 


3 3 / "uicjuorvquiiiazoiiii~^t~yi 


5 oMe 


m.p. 130— 135 °C. 


7-chloroqiiinazoIin-4-yl 


5— F 


m.p. 99— 100 °C. (H 2 0) 


7"chloroquinazolin-4-yl 


5,6-methylenedioxy 


m.p. 105— 108 °C (H 2 0) 


7-chloroquinazolin-4-yl 


5 — CI 


m.p. 213— 217°C. 


2-methylquinazolin-4-yl 


5 — F 


pure by TLC (System E*) 
NMR: 2— CH 3 at 7.80t. 


2-isopropylquinazolin-4-yl 


5— OMe 


pure by TLC (Systems A, 
C and E); NMR: 2-i-Pr at 
8.60 and 8.68t. 


2-methylquinazolin-4-yl 


5— Me 


m.p. 95— 100 °C. (H 2 0) 


2-ethylquinazoHn-4r-yl 


5— OMe 


pure by TLC (Systems C 
and E); NMR: — OCH 3 at 
6.18t. 



♦Chloroform 95 parts, methanol 4 parts, formic acid 1 part on silica gel; hereinafter referred 
to as System E. 



' :^ • ;„ a - fr - (7 - cMraioqumazQlia » 4 - yl)- 5- "materials. " 

■ methoxy - 2 -,metnylIindol -3 - yljisobutyric The following hydraione derivatives, which 

4 ^ • aci * "f-P- 105— 107?C., and o-[l-(7-chloro- were used as starting materials in this Example, 

5 q uinazohn 4 - yl) - .2,5 - dhi^lhylindol - 3- were prepared Sn a similar manner to that 

yl] propionic acid, m.p. 98— 102°C. (mono- described in Example 18: — 



10 



(wvnj) 



R 1 




Characteristic 
properties 


7-chloroquinazolin-4-yl 


4-OEt 


m.p. 192— 194°C. (dec.) 

^liy UXULJJiUXXUC J 


7-chloroquinazolin-4-yl 


4— Et 


m.p. iyu — iyi i^. (dec) 
hydrochloride) 


6 3 8-dibromoquinazolin-4-yl 


4— OMe 


m.p. 113— 115°C. (dec.) 
^ny arocmonae ^ 


7-chloro-2-methyl- 
quinazoIin-4-yl 


4— OMe 


m.p. 174— 175 °C. (dec.) 
inyarocmoriaej 


7-chloro quinazolin-4-yl 


4-t-Bu 


pure by TLC (Systems A 
and C); NMR: t-Bu at 
8.65t 


7-chIoroquinazoIin-4-yl 


3 .4- ethvl ened i nw 


m.p. zuj — zuo c>. (dec.) 
(hydrochloride) 


7-cHoroquinazolin-4-yl 


3,5-dhnethyl 


glass; NMR: 3,5-di-CH a 
at 7.55-r; pure by TLC 
(System C) 


7-chloroquinazoIin-4-yl 


3 — OMe 


m.p. 97— 101°C. 


7-c^oroquinazoIin-4-yl 


3,4-dimethyl 


m.p. 205— 206°C (dec.) 
(hydrochloride) 


7-cIiloroquinazoIin-4-yl 


4— Br 


m.p. 175— 178 °C. (dec.) 


5,7-dichloroquinazolin-4-yl 


4 — OMe 


glass; NMR: — OCH 3 at 
6.2t; pure by TLC 
(Systems A and D) 


7-chloroquinazolin-4-yl 


4 — F 


m.p. 198— 200°C. (dec.) 
hydrochloride) 


7-chloro qui nazoIin-4-yl 


3,4-methylenedioxy 


m.p. 209— 210°C. (dec.) 
(hydrochloride) 


7- chloro qiiinazolin-4-y 1 


4— a 


mp. 200— 206 °C. (dec.) 
(hydrochloride) 



? Tf^ r r:.\=',;;.C. . i ■ ** \ • 













Characteristic .• 
properties 


2-methylqumazolin-4-yl 




syrup; NMR: — CH 3 at 
7.2t; pure by TLC 
(Systems A and C) 


2-isopropylquina2oIin-4-yl 


4— OMe 


syrup; NMR: — CH W doublet 
at 8. 9t; pure by TLC 
(Systems A and D) 


2-methylquinazolin-4-yl 


4— Me 


syrup; NMR: 4— CH 8 at 
7.8t; pure by llAu 
(System A) 


2-ethylquinazoIin-4-yl 




syrup; NMR: — OCH s at 
6. It; pure by TLC 
(Systems A and C) 


quinazolin-4-yl 


4— Me 


syrup; NMR: 4— CH S at 
7.85t; pure by TLC 
(Systems A and Q 



77W 



Example 37. 
A solution of methyl l-(7-aminoquirmzoHn- 

4 - yl) - 5 - methoxy - 2 - methylindol - 3- 
5 ylacetate (0.5g.) in acetic acid (12 ml.) was 

treated with concentrated hydrochloric acid 
(1.5 ml.). The solution obtained was stirred 
at 0 — 5°C during the addition, over 15 
minutes, of a solution of sodium nitrite (0.15g.) 

10 in water (2 ml.). The dark red solution was 
added dropwise to a solution of cuprous 
chloride (0.2g.) in concentrated hydrochloric 
acid (5ml) kept at room temperature. The 
mixture vas then stirred for 1 hr. before 

15 addition t f sufficient sodium acetate to adjust 
the pH o£ the mixture to 4 — 5. The mixture 
was then c mcentrated in vacuo and the residue 
treated wi h water (100ml.) and ethyl acetate 
(50ml.). Tie aqueous layer was extracted! with 

20 ethyl acetate (2 X 30ml.) and the extracts 
washed with saturated sodium hydrogen car- 
bonate solution. (2X30ml.). After being 
washed with water (30ml.) and dried 
(Na 2 S0 4 ), evaporation of the extracts in vacuo 

25 gave an oil, which slowly solidified to give 
methyl 1 - (7 - cMaroquinazolin - 4 - yl> 

5 - methoxy - 2 - methyl - indol - 3 - yl- 
acetate as a yellow solid, m.p. Ill — 114°C. 

Hie ammo-derivative used as starting 
30 material was obtained as follows: — 

A solution of methyl 5-methoxy-2-methyI- 
1 - (7 - nitroquinazolin - 4 - yl)indol - 3- 
ylacetate (2.0g.) in ethanol (80mL; dried over 
sodium alumino-silicate) was treated with 
35 palladised charcoal (0.5g.; 10% w/w) and 
the mixture hydrogenated at atmospheric 
pressure. After the uptake of the theoretical 
amount of hydrogen, the catalyst was 
separated by filtration through a CeHte pad. 



Evaporation of the ethanol gave a red syrup 40 
which was purified by chromatography on 
silica gel (150g.). The less polar by-products 
were removed by elution with ether. Elution 
with methanol then gave methyl l-(7-amino- 
quinazolui - 4 yl) - 5 - methoxy - 2 - methyl- 50 
indol-3-ylacetate as an orange glass having a 
satisfactory NMR spectrum (5 — OCH 3 at 
6.15r) and shown to fcre pure by TLC (system 
Q. 

The methyl 5-methoxy-2-methyI- 1 -(7-nitro- 55 
qumazoMn-4-yl)indol-3-ylacetate used as 
starting material was obtained as a red solid, 
m.p. 179 — 181°C, from the corresponding 
indoline derivative as described in Example 
11. Methyl 5 -methoxy-2 -methyl- 1 ^7-nitro- 60 
quinazolin - 4 - yl - ) - indolin -< 3 - ylacetate 
was obtained as a red glass [NMR: 5 — OCH* 
at 6.15r; pure by TLC (systems* A <and 0]~ 
in a similar manner to that described in 
Example 4 for the preparation of ethyl 1- 65 
quinazolin-4-ylindolm-3-ylacetate. 

Example 38. 
In an analogous manner to that described 
in Example 16, there was obtained methyl 
1 - (benzoxazol - 2 - yl) - 5 - methoxy - 2- 70 
methylindol-3 -ylacetate, m.p. 125— 126°C > 
from the appropriate starting materials. 

Example 39. 
In a similar manner to that described in 
Example 18, l-(7-chloroquinazolin-4-yl)-5- 75 
methoxy - 2 - methylndol - 3 - ylacetic acid 
was prepared from acetone iV 1 -(7-chloro- 
qumazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride and laevulinic acid, 
and it was also prepared from benzaldehyde 80 



if^ra and 
/ ;laevulinic acid.- , \' ;L' *"'.'_' .■ i; : 

'^>-^The' starting '.materials were - obtained as 

5 described in Example 1& for acet&ldehyde N 1 - 
(7 - chloToquiniazaEn - 4 - yl) - p - methoxy- 
phenylhydrazone hydrochloride. Thus, from 
acetone - p - methoxyphenylhydrazone and 
4,7-dicMoroquinazoline, there was obtained 

10 acetone N l - (7 - chloroqninazolin - 4 - yl)- 
p - methoxyphenylhydrazone hydrochloride 
[this compound was unstable; the free base was 
shown to be pure by TLC (system Q when 
first isolated, but it decomposed on keeping] 

15 and from benzaldehyde p -methoxyphenyl- 
hydrazone and 4,7niicnloToquinazoline, there 
was obtained benzaldehyde JV 1 -(7-chloro- 
quinazolin - 4 - yl) - p - methoxyphenyl- 
hydrazone hydrochloride, m.p. 227 — 228 °C 

20 Example 40. 

A mixture of 1 -(7-chloroquinazolin-4-yl)-p- 



(2.0g:) 

acid (8.0g.) was heated at 90— 95<?C for 4hrs. 
The dark red mixture was poured into water. 
The yellow precipitate was collected by filtra- 
tion, dissolved in a mixture of .2N-aqueous 
ammonia solution (25mL) and water (25ml.) 
and filtered. The filtrate was washed with 
ether (2 X 30ml.), ami the aqueous layer acidi- 
fied with acetic acid to pH 4 to give l-(7- 
cMcnxrquinazolin - 4 - yl) - 5 - methoxy - 2- 
methylindol-3 -ylacetic acid hemi-hydrate, m.p. 
94— 96°C (dec.). The hemi-hydrate (1.8g.) 
was dissolved in ethyl acetate (50ml-.), and 
the solution dried (MgS0 4 ) and evaporated 
in vacuo. The resulting yellow glass was 
treated with methanol (lOmL) to give 
anhydrous 1 - (7 - chloro quinazolin - 4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetic acid, m.p. 206 — 208°C. 

In a simiiar manner, but starting with the 
appropriate oxo-compound, there were 
obtained the following derivatives: — 



25 



30 



35 



40 



I. * fx 



R 1 


R 3 


R 4 


R s 


m.p. 


7-cMoroquinazolin-4-yl 


H 


H 


C0 2 Me 


112—1 14 °C 


7-chloroquinazolin-4-yl 


H 


H 


CH 2 OH 


148— 150 °C 


7-chloroquinazolin-4-yl 


Me 


H 


C0 2 H 


110— 112°C 


7-chloroquinazoIin-4-yl 


Me 


Me 


COaH 


105— 107°C 


7-chloroquinazolin-4-yl 


H 


H 


CONH 2 


197— 198 °C 



45 



50 



55 



60 



The starting material was obtained by the 
following two methods: — 
i) A solution of 4,7-didiloroqumazoMne (l.Og.) 
and p-methoxypheiiymydrazitte (0.7g.) in 1,2- 
dimethoxyetfaane (25mL; dried over sodium 
alumino-silicate) was heated under reflux for 
1 hr. The resulting red mixture was concen- 
trated in vacuo to give a sticky residue, to 
which was added water (5Qml.) and ethyl 
acetate (50ml.). The aqueous layer was 
extracted with ethyl lacetate (2X30ml.). The 
combined extracts were washed with water, 
dried (Na 2 S0 4 ) and evaporated in vacuo. The 
resultant red syrup was purified by chromato- 
graphy on silica (MFC, 130g.) in an increas- 
ing gradient of ether in petroleum ether (b.p. 



40 — 60°C.) (polarity increased by incremental 
addition of 20% v/v ether), to give from the 
ether rich fractions, iV 1 -(7-chloroquinazolin-4- 
yl)-p-memo2cyphenymyxirazine, as a yellow 
solid, mp. 125— 127°C. 65 
ii) A suspension of acetaldehyde iV 1 -(7- 
chloroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazone hydrochloride (15.0g.) in 
ethanol (120ml.; dried over magnesium 
ethoxide) was cooled <and stirred at 5 — 0LO°C 70 
for 3 hrs. during the passage OSf dry hydrogen 
chloride. The mixture was then left at 0 — 5°C. 
for 3 days before separation by filtration. The 
solid was washed with dry ether (10ml.), and 
then dissolved in a mixture of water (30ml.), 75 
saturated sodium acetate solution (5mL) and 



ethyl acetate (25mL)i ' The aqueous layer was 
extracted with more ethyl acetate (2X15mL), 
and the extracts washed with water (20ml.), 
dried (NaaSO*) and * evaporated to give N 1 - 
5 (7 - chloroquinazolin - 4 - yl) - p - methoxy- 
phenylhydrazinej m.p. 124 — 127°C. 

Example 41. 
In an analogous manner to that described 
in Example 11 there was obtained methyl 1- 
10 (2 - methoxyquinazolin - 4 - yl) - 5 - methoxy- 
2-memylmdol-3 -ylacetate, m.p. 152 — 154°G, 
from the appropriate starting material. 

The startling material was prepared as 
follows: — 

15 A mixture of 2 > 4^dichloroquinazoline 
(3.2%.), ethyl 5-methoxy-2-methylindolin-3 - 
ylacetate (4.0g.) and triethylamine (2.23ml.; 
. dried over potassium hydroxide pellets) in 
dry 1,2-dimethoxyethiane (50mL) was heated 

20 under reflux for 30 mins. The mixture was 
evaporated in vacuo, and to the residue was 
added water (100ml.) and ethyl acetate 
(50mL). The aqueous layer was separated land 
extracted with ethyl acetate (2 X 30ml.), and 

25 the extracts were washed with water (30ml.), 
dried (MgSQi) and evaporated. The residual 
syrup slowly crystallised to give ethyl l-(2- 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
memyImdoIm-3-ylacetate, m.p. Ill — 112°C. 

30 This indbline ester (3.6g.) was added to a 
solution of sodium (0.5g.) in methanol (50ml.; 
dried over magnesium methoxide), and the 
resulting solution was heated under reflux for 
18 hrs. After removal of methanol in vacuo* 

35 the mixture was added to water (50ml.) and 
acidified with acetic acid to give l-(2-methoxy- 
quinazolin - 4 - yl) - 5 methoxy - 2 - methyl- 
indolin-3 -ylacetic acid hemihydrate, m.p. 
115— 120°C. This acid (3.0g.) was dissolved 

40 in dry methanol (40ml.) containing concen- 
trated sulphuric acid (0.1ml.), and the mixture 
was heated under reflux for 5 hrs. Saturated 
sodium acetate solution (2ml.) was added, and 
the mixture was evaporated in vacuo. The 

45 residue was partitioned between water (50ml.) 
and ether (40ml.). After separation, the 
aqueous layer was extracted with ether 
(2 X 20ml.). The ether extracts were washed! 
successively with saturated sodium hydrogen 

50 carbonate solution (20mL) and water (20ml.), 
dried (NaoSO*), and evaporated to give methvl 
1 - (2 - methoxyquinazoldn - 4 - yli) - 5- 
methoxy - 2 - methylindoiin - 3 - ylacetate 
as a dark yellow syrup [pure by TLC (svstem 

55 A); NMR: 5— OCH* at 6.3r; 2— OCH 3 at 
6.15r]. 

Example 42. 
To a solution of l-(7-cMoroquiiiazolin«-4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
60 ylacetic acid (l.Og.) in dry methanol (50ml.) 
was added freshly distilled boron trifluoride 
ether-ate (0.5mL), and! the dark red solution 
was heated under reflux for 30 mins. To the 
solution was added saturated sodium acetate 



./Jai/^'J',']- '.''.>W... - ■-. ■• •, r. 



solution (5ml.), and the mixture was conceit- 65 
trated in vacuo. The residual mixture was 
shaken with a mixture of water (50mL) and 
chloroform (30mL). The aqueous layer was 
separated and extracted with further chloro- 
form (2X20 mL), and the combined extracts 70 
were washed successively with saturated 
sodium hydrogen carbonate solution 
(2X20ml.), water (10ml.) and saturated 
sodium chloride solution (15ml.). After drying, 
the extracts were evaporated to give methyl 75 
1 -4 (7 - chloroquirtazolin - 4 - yl) - 5- 
methoxy - 2 - methylindol - 3 - ylacetate, 
mp. Ill— 113°C. 

In a similar manner, but starting with 
butan-l-ol, there was obtained n-butyl l-(7- 80 
chloroquinazolin - 4 - yl) - 5 - methoxy - 2- 
methyliindoI-3-ylacetate, as a yellow syrup 
Tpure bv TLC (systems A and C); NMR: 
5-^OCH, at 6.2r]. Ethyl l-(7-chloro- 
quin'azolin - 4 - yl) - 5 * methoxy - 2 - methyl- 85 
indol-3 -ylacetate was obtained similarly as a 
pale yellow solid, m.p. 103 — 105°C. 

_ Example 43. 

To a solution of anhydrous l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- °0 
indol-3-ylacetic acid (l.Og.) in ethanol-free 
chloroform (30 ml; dried over calcium 
chloride) was added a solution of thionvl 
chloride (0.19 ml.) in chloroform (2mL). The 
resulting dark red solution was stirred at room 95 
temperature for 30 mins., and then methanol 
(20 ml.) was added. The mixture was heated 
under reflux for 30 mins,, saturated sodium 
acetate solution (2 ml) was added, (and the 
mixture was concentrated in vacuo. Water 100 
(30 ml.) was added to the residue and the 
mixture was extracted with ether (3X30 ml.). 
The ether extracts were washed successively 
with saturated sodium hydrogen carbonate 
solution (30 ml.) and water (30 ml.)> and 105 
dried (NasS0 4 ). Evaporation of the solvent 
gave a dark yellow oil, which slowly crystal- 
lised to give methyl l-(7-chloroquiriazolin-4- 
yl) - 5 - methoxy - 2 - methylindol - 3- 
ylacetate, m.p. 112 — 114°C. 110 

In a similar manner, but using ethanol, 
there was obtained ethyl l-(7-chloro- 
quinazolin - 4 - yl) - 5 - methoxy - 2 - methyl- 
ondol-3 -ylacetate as a thick syrup of satis- 
factory purity by TLC (systems A and C) 115 
and by NMR (OCH 3 at 6.2r). This slowly 
crystallised to give a yellow solid! of m.p. 
103— 105°Q 

Example 44. 

A solution of l-(7-chloroqumazohn-4-yI)-5- 120 
methoxy - 2 - methylindol - 3 - ylacetic 
acid (1.0 g.) in ammonia solution (1 ml; 
specific gravity 0.88) and carbon dioxide-free 
water (20 ml.) was evaporated to dryness in 
vacuo to give the corresponding ammonium 125 
salt as a yellow amorphous solid. 

The ammonium salt was dissolved in carbon 



&6xade-free water (10 ml.), and to the result- 
' ing clear yellow solution was added, a solution 
of aluminium nitrate monohydrate (0.33g.) in 
water (10 ml.). The yellow precipitate which 

5 formed was separated by filtration, washed 
with water (10ml.), and dried over phosphorus 
pentoxide in vacuo to give al uminium l-(7- 
chloroquktazolin - 4 - yl) - 5 - methoxy - 2- 
methylindol-3-ylacetate monohydrate, as a 

10 yellow soHd of m.p. 204 — 208°C. (dec.). 

In a similar manner there were obtained the 
calcium salt [ 1£H 2 0 ; m.p. 203— 205 °C. 
(dec.)] and the magnesium salt [1£H 2 0; m.p. 
198— 201°C. (dec.)] from calcium chloride 

15 and magnesium sulphate respectively. 

Example 45. 
1 - (7 - chloroquinol - 4 - yl) - 5 - methoxy- 
2-methylindol-3-ylacetic acid (200 g.) was 
thoroughly mixed with lactose (400 g.) and 
20 10% w/v aqueous gelatin solution (9 g.), and 
the mixture was then granulated Maize starch 
(35 g.) was mixed with the granules, followed 
by magnesium stearate (6 g.), and the mixture 
was compressed into tablets containing 50,100 
25 or 200 mg. of the active mgredient. 
WHAT WE CLAIM IS: — 
1. A compound of the formula: — 



(!) 

wherein R 1 stands for a heterocyclic radical 
selected from pyrimidinyl, quinolyl, isoquinoyl, 

30 cinnolinyl, quinazolirtyl, qumoxahnyl;, benz- 
thiazolyl and benzoxazolyl radicals, the said 
heterocyclic radical being linked to the nitrogen 
atom of the indole nucleus through a ring 
carbon atom which is conjugated with a ring 

35 nitrogen atom in the said heterocyclic radical, 
and the said heterocyclic radical optionally 
bearing not more than two substituents 
selected from C^-alkyL, Ci_ s -alkoxy, C x _~- 
alkylthio, amino, halogen, trifluoromethyi, tri- 

40 chloromethyl and phenyl substituents; and R 2 
stands for hydrogen or a Ci-^-alkyl radical; 
and R 3 and R*, which may be the same or 
different, stand for hydrogen or a methyl 
radical; and R 5 stands for a radical of the 

45 formula — COR 7 or — CH.OR 9 , wherein R 7 
stands for a hydroxy, C^-alkoxy, benzyloxy, 
phenoxy, di- C^ s - alkylamino - d- s - 
alkoxy, (Q_ 0 -cycloalkyl)methoxy, amino, 
C^_5-alkylamino, di-^Q-- -^alkylamino, andlino, 

50 hydrazine or AM,3-ddcyclohexylurddo radical, 
and R 8 stands for hydrogen or a Ci_ G -alkanoyl 
radical; and R fi stands for hydrogen or a 
methylenedioxy or ethylenedioxy radical or 
not more than two substituents selected from 

55 Ci_ 5 -allcoxy, C^-alkyL, cycloalkyl of not more 



than ,5 carbon atoms, and di-Q^-all^lamino 
radicals and halogen atoms; or (a pharma- 
ceutically-acceptable salt thereof. 

2. A compound of the formula I, wherein 

R 1 stands for a heterocyclic radical selected 60 
from pyrimidinyl, quinolyl> cinnolinyl, 
qudnazolinyl, quinoxalinyl and benzthiazolyl 
radicals, the said heterocyclic radical being 
linked to the nitrogen atom of the indole 
nucleus through a ring carbon atom which is 65 
conjugated with a ring nitrogen atom an the 
said heterocyclic radical, and the said hetero- 
cyclic radical optionally bearing not more 
than two substituents selected from Q-s- 
alkyl, Q-s-alkoxy, amino, halogen and phenyl 70 
substituents; and R 2 stands for hydrogen or 
a Q-s-alkyl radical; and R 3 and! R 4 , which 
may be the same or different, stand for 
hydrogen or a methyl radical; and R s stands 
for a radical of the formula — COR 7 , wherein 75 
R 7 stands for a hydroxy, C 3 -_ 3 -iaikoxy, 
benzyloxy, phenoxy, amino or hydrazino 
radical; and R 6 stands for hydrogen or a 
methoxy radical; or a phaimaceutically- 
accepCable salt thereof. 80 

3. A compound of the formula I 3 wherein 
R 1 stands for a heterocyclic radical selected 
from pyrimidinyl, quinolyl, isoquinolyl, 
cinnolinyl, quinazolinyl, quinoxalinyl, benz- 
thiazolyl and benoxazolyl radicals, the said 85 
heterocyclic radical being linked to the 
nitrogen atom of the indole nucleus through a 
ring carbon atom which is conjugated with a 
ring nitrogen atom in the said heterocyclic 
radical, and the said heterocyclic radical 90 
optionally bearing not more than two substi- 
tuents selected from Q-^-alkyl, Ci-.-ailkoxyt; 
amino, halogen and phenyl substituents; and 

R 2 stands for hydrogen or a Ci_ 3 -alkyl radical; 
and R 3 and R 4 , which may be the same or 95 
different, stand for hydrogen or a methyl 
itadacal; and R 5 stands for a radical of the 
formula — COR 7 a wherein R 7 stands for a 
hydroxy, d^-alkoxy, benzyloxy, phenoxy, 
amino or hydrazino itadical; and R 6 stands for 100 
hydrogen or not more than two substituents 
selected from d_ 5 -alkoxy and Cx_ 5 -alkyl 
radicals land halogen atoms; or a pharma- 
ceirucally-acceptable salt thereof. 

4. A compound of the formula I, wherein 105 
R l stands for a heterocyclic radical selected 
from pyrimidinyl, quinolyl, isoquinolyl, 
cinnolinyl, quinazohnyl, qu5noxalinyl, benz- 
thiazolyl and benzoxazolyl radicals, the said 
heterocyclic radical being linked to the 110 
nitrogen atom of the indole nucleus through 
a ring carbon atom which is conjugated with 
a ring nitrogen atom tin the said heterocyclic 
radical, and the said heterocyclic radical 
optionally bearing not more than two sub- 115 
stituents selected from C^-allcyl, C^- 
alkoxy, Q-s-alkylthio, amino, halogen, tri- 
fluoromethyl and phenyl substituents; and R 2 
stands for hydrogen or a Q^-alkyl radical; 




" and R 3 and R*, which may be the same or methoxy 2 methylindol - 3 - ylacetic acid, 

different, ^and for hydrogen or a methyl 1 - (7 - cWorocinnolin - 4 - yl) - 5 - methoxy- 65 

radical,, and R 5 stands for a radical of the 2 - methylindol - 3 - ytacetic acid or methyl 

formula — COR 7 , wherein R 7 stands for a 1 - (7 - chloroquinazolin - 4 - yl) - 5- 

5 hydroxy, G_«^oxy, benzyloxy, phenoxy, di- methoxy - 2 - methylindol - 3 - ylacemte, or 

Cj-e - alkylamino - Ci_5 - aikoxy, amino, a pharmaceutically-acceptable salt thereof. 

C^-alkylamino, di-Q-s-alkylamino or 11. A compound as claimed in claim 4 70 

hydrazino radical; and R° stands for hydrogen which is 1 - (7 - bromoquinazohn - 4 - yl> 

2L n0t more lilsai two substituents selected 5 - methoxy - 2 - methylindol - 3 - ylacetic 

10 from Q-^-alkoxy, Chalky 1 , cydoalkyl of acid, 1 - (7 - fluoroqranazolin - 4 - yi) - 5- 

not more than 5 carbon atoms, and di-Q_.,- methoxy - 2 - methylindol - 3 - ylacetic acid, 

alkylamino radicals and halogen atoms; or a 5 - methoxy - 2 - methyl - 1 - (2 - methyl- 75 

pharmaceutically-ta:eptable salt thereof. quinazolin - 4 - yl)indoi - 3 - ylacetic acid 

5. A compound as claimed in any of claims or 1 - (7 - chloroquinazolin - 4 - yl) - 2,5- 
15 1 to 4 which is an optically active compound dimethylindol - 3 - ylacetic acid, or a 

possessfing anti-mflammatory, analgesic and/or phatcmaceuificaUy-acceptaSble salt thereof, 

antipyretic activity. 12. A compound as claimed in claim 1 80 

6. A compound as claimed in claim 1 which is 1 - (2,6 - dimethoxypyrimidin- 
wherein R 1 stands for a heterocyclic radical 4 - yl) - 2,5 - dimethylindol - 3 - ylacetic 

20 selected from pyrimidinyl; quinolyl, iso- acid, 1 - (7 - chloroquinazolin - 4 - yl) - 5- 

qumolyl, cinnolinyl, quinazolinyl, quinoxalinyl, fluoro - 2 - methylindol - 3 - ylacetic acid 

benzthiazolyl and ibenzoxazolyl radicals, the or methyl 1 - (7 - chloroquinol - 4 - yl)- 85 

said heterocyclic radical being Jinked to the 5 - methoxy - 2 - methyEndol - 3 - ylacetate, 

nitrogen atom of the indole nucleus through or a pharmaceutically-acceptable salt thereof. 

25 a ring carbon atom which is conjugated with 13. A process for the mianufacture of the 

a ring nitrogen atom an the said heterocyclic compounds of the formula I, wherein R 1 , R 2 , 

radical, and the said heterocyclic radical R a , R 4 , R 5 and R 6 have the meanings stated 90 

optionally bearing not more than two sub- in claim 1 except that R T cannot stand for 

stituents selected from methyl, ethyl, iso- a hydrazino radical, and pharmaceutkiaHy- 

30 propyl, methoxy, methylthio, amino, fluoro, acceptable salts thereof, which comprises 

chloro, bromo, trifluoromethyl, trichloromethvl reacting a compound of the formula: 

and phenyl substituents; and R 2 , R 3 and R 4 , 

which may be the same or different, stand , 

for hydrogen or a methyl radical; and R 5 A V-^-Q 

35 stands for a radical of the {formula — COR 7 t& 4T x \ " 95 

or — CH 2 OR 8 , whereiin R 7 siiands for a /„) 
hydroxy, methoxy, ethoxy, propoxy, butoxy, 
2-dimethylaminoethoxy, benzyloxy, phenoxy, 

cvclohexylmethoxy, amino, methylamino, wherein R 1 and R 6 have the meanings stated 

40 dimethylamino, anilino, hydrazino or AT- 1.3- above and Q stands for an amino radical or 

dicyclohexylureido radical, and R 8 stands for a radical of the formula: — 
hydrogen or a formyl, acetyl or propionyl 

radical; and R 6 stands for hydrogen or a Rs 

methylenedioxy or ethylenedioxy radical or — n—q^ jjj 

45 not more than two substituents selected from Ri° 
methoxy, ethoxy, propoxy, methyl, ethyl, 

propyl, butyl and dimethylamino radicals and wherein R° stands for hydrogen or a methyl 100 

fluorine, chlorine and bromine atoms; or a or ethyl radical, and R 10 stands for a methyl, 

pharmaceutically-acceptable salt thereof. ethyl or phenyl radical, or an acSd-addition 

50 7. A salt as claimed in any of claims 1 salt thereof, with a compound of the 

to 6 which is a pharmaceutically-acceptable formula: — 
acid-addition salt 

8. A salt as claimed in any of claims 1 R 2 C0CH 2 CR 3 R 4 R B IV 105 
to 6, in which the anion is derived from a 

55 said compound of the formula I wherein R 5 wherein R 2 , R s , R 4 and R 5 have the meanings 

stands for a carboxy radical and the cation stated above, under the influence of h ra t 

is a pharmaceutically^acceptJable cation. 14. A process for the manufacture of the 

9. A compound as claimed in claim 2 which compounds of the formula I, wherein R 1 , R 2 , 

is 1 - (7 - chloroquinol - 4 - yl) - 5- R 3 , R* and R 6 have the meanings stated in 110 

60 methoxy - 2 - methylindol - 3 - ylacetic acid claim 1 and R s stands for a carboxy radical, 

or a pharmaceuticallyHacceptable salt thereof. and pharmaceutically-acceptable salts thereof, 

10. A compound as claiimed in claim 3 which comprises hydrolysing the corresponding 
which is l-(7-cWoroquinazolin-4-yl)-5- compound of the formula: — 
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R 1 (vil) 

wherein R l , R 2 , R 3 , R 4 and R 6 have the 
meaning s stated above and R 11 stands for a 
cyano, carbamoyl, alkoxycarbonyl, benzyloxy- 
carbonyl or phenoxycarbonyl radical 

15. A process for the manufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1 and R 5 stands for a radical of the 
formula — COR 7 or — CH 2 OR% wherein R 7 
has the meaning stated in claim 1 and R* 
stands for a Cj_ c -alkanoyl radical, and ph'ar- 
maceutically-acceptable salts thereof, which 
comprises dehydrogenating 3 as denned herein- 
before, the corresponding indohne derivative 
of the formula: — 



wherein R 1 , R 2 , R 3 , R 4 , R 5 and R 6 have the 
meanings stated above. 

16. A process for the manufacture of the 
compounds of the formula I, wherein R l , R 2 , 
R 3 , R 1 and R c have the meanings stated in 
claim 1, and R a stands for a radical of the 
formula — COR 7 wherein R 7 stands for a 
Q-s-alkoxy, benzyloxy, di-C^-alkoxy or 
(C3_ G -cycloalkyl)methoxy radical, and 
pharmaceutically-acceptable salts thereof, 
which comprises esterifying the corresponding 
carboxylic acid of the formula I wherein R 5 
stands for a carboxy radical, or a salt, acid 
halide or anhydride thereof. 

17. A process for the manufacture of the 
compounds of the formula I, wherein R 1 
stands for a quinazolinyl, cinnolinyl, 
benzoxiazolyl or benzthiazolyl radical, which 
is linked to the nitrogen atom of the indole 
nucleus through a -ring carbon atom which is 
conjugated with a ring nitrogen atom in said 
radical, and which optionally bears not more 
than two substituents selected from Ci_ s - 
alkyl, C^-alkoxy, C^alkylthio, amino, 
halogen, trifluoromethyl, trichloromethyl and 
phenyl substituents, and R B stands for a 
radical of the formula — COR 7 or — CH,OR*, 
wherein R 7 stands for a d^-alkoxy, 
benzyloxy, phenoxy, di-C^ -alkylarnina-C^c- 
alkoxy or (Q_ 0 -cycloalkyl)-methoxy radical 
and R a stands for a C 2 - 0 -alkanoyl radical, and 
R 2 , R 3 , R 4 and R 6 have the meanings stated 
in claim 1 and pharmaceutically-acceptable 
salts thereof, which comprises reacting a com- 
pound of the formula: — 



in 



(*v) 



wherein R 2 , R 3 , R 4 , R 3 and R 6 have the 
meanings stated above, with a halogenohetero- 
cyclic compound of the formula R 1 Hal 9 
wherein R 1 has the meaning stated above and 
Hal stands for a chlorine, bromine or iodine 
atom, in the presence of sodium or potassium 
or the hydride or amide thereof or n-butyl- 
lithium or lithium diisopropylami de. 

18. A process for the manufacture of the 
compounds of the formula I wherein R 1 
stands for a quinazolinyl or cinnolinyl radical, 
which is linked to the nitrogen atom of the 
indole nucleus through a ring carbon atom 
which is conjugated with a ring nitrogen atom 
in said radical, and which optionally bears 
not more than two substituents selected from 
-alkyl, Q-c-alkoxy, Q_s-alkylthio, amino, 
halogen, trifluoromethyl, trichloromethyl and 
phenyl substituents, and R s stands for a radical 
of the formula — COR 7 or — CH 2 OR% wherein 
R 7 stands for a d^nalkoxy, benzyloxy, 
phenoxy, di - Ci_ r , - alkylamino - C w - 
alkoxy, (Cg_ c - cycIoalkyl)methoxy, amino, 
C 1 _ 5 -alkylarnino, di-Q^-alkylamino, aniline 
or N-l,3-dicycIohexylureido radical and R" 
stands for a Q^-ialkanoyl radical, and R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1, and pharmaceutically-acceptable salts 
thereof, which comprises reacting a compound 
of the formula : — 



(kv.) 



wherein R 2 , R 3 , R 4 , R 3 and R 6 have the 
meanings stated above, with a compound of 
the formula R*Y, wherein R 1 has the meaning 
stated above and Y stands for a chlorine, 
brornine or iodine atom or a phenoxy radical, 
so as to give a compound of the formula : — 



,CRCp?R ft 
a. 

(xvij) 

wherein R 1 , R 2 , R 3 , R 4 , R 5 and R 6 have the 
meandngs stated albove, and then ring-closing 
the said compound of the formula XVII so 
as to give the desired product of the formula 
I. 

19. A process for the manufacture of the 
compounds cf the formula I, wherein R 1 , R 2 , 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1 and R s stands for a radical olf the 
formula — COR 7 , wherein R 7 stands for an 
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•amino; .' f Q_ 5 -alkylarhinp; m^C^-aJlrylahuno, 
anilino or :hydraz£no - . (radical, *'s and pharma- 
ceuticaUy-acceptable salts thereof, which com- 
prises carrying out a known general process 
for making amides using as starting material 
a carboxylic acid of the formula I wherein 
R s stands for a carboxy radical, or an acid 
halide, anhydride or nftrile thereof, so as to 
obtain the desired product 

20. A process for the manufacture of the 
compounds of the formula I, wherein R 1 , R 2 , 
R 3 , R* and R B have the meanings stated in 
claim 1 and R 5 stands for a radical of the 
formula — COR 7 wherein R 7 stands for a 2V- 
1,3-mcyclohexylureido radical, and pharma- 
ceutically, acceptable salts thereof, which 
comprises reacting the corresponding car- 
boxylic acid of the formula I, wherein R 5 
stands for a carboxy radical, with dicyclohexyl- 
carbodiimide in a suitable organic solvent 

21. A process for the manufacture of the 
compounds of the formula I wherein R 1 con- 
tains one or two Q^-alkoxy substituents, R 2 , 
R 3 , R* and R 8 have the meanings stated in 
claim 1, and R 5 stands for a carboxy or 
hydroxymethyl radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
reacting the corresponding compound of the 
formula I, wherein R 1 contains one or two 
active halogen substituents with an alkali metal 
derivative of a Ci^-alkanol. 

22. A process for the manufacture of com- 
pounds of the formula/ I wherein R 1 , R 2 , R 3 , 
R 4 and R 5 have the meanings stated in claim 
1, and R 6 stands for a C^-alkoxy radical 
optionally together with a Q-s-alkyl, cyclo- 
alkyl of not more than 5 carbon atoms, di- 
^-B-alkylamino or halogeno substituent, and 
pharmaceutically-acceptaDle salts thereof, 
which comprises reacting the corresponding 
compound of the formula I, wherein R 6 stands 
for a hydroxy radical optionally together with 
an additional substituent as stated immediately 
above, or the corresponding alkali metal 
derivative, with a compound of the formula 
R 12 X, wherein R 12 stands for a Q^-alkyl 
radical and X stands for a halogen atom or 
a toluenesulphonyloxy or methlanesulphonyloxy 
radical, and, in the case where the hydroxy 
derivative is used as reactant, in the presence 
of an add-bmding agent 

23. A process for the manufacture of the 
compounds of the formula I wherein R 1 bears 
a fluorine* chlorine or bromine substituent and 
R 2 , R s , R 4 , R 5 and R 6 have the meanings 
stated above, apart from the case where R 7 
stands for a hydrazino radical, and pharma- 
ceutically-acceptable salts thereof, which com- 
prises diazotising the corresponding compound 
of the formula I wherein R 1 bears an amino 



substituent, and' men, in the case of the chloro 
or bromo substituent, reacting the diazonium 
salt with a solution of cuprous chloride or 
bromide in hydrochloric or hydrob^ornic acid 
respectively at 10 to 40°G, or, in the case 
of the fluoro substituent, thermally decom- 
posing the dry diazonium fiuoroborate salt at 
40 to 100°C 

24. A process for the manufacture of the 
compounds of the formula I wherein R 1 , R z , 
R s , R* and R 6 have the meanings stated in 
claim 1 and R 5 stands for a hydroxymethyl 
radical, and pharmaceutically-acceptaDle salts 
thereof, which comprises reacting a corres- 
ponding ester of the formula I, wherein R 5 
stands for an alkoxycarbonyl, aralkoxycarbonyl 
or aryloxy carbonyl radical, with sodium 
borohydriicfe, potassium borohydride or lithium 
aluminium hydride. 

25. A process for the manufacture of the 
compounds of the formula I wherein R 1 , R 2 3 
R 3 , R 4 and R 6 have the meanings stated in 
claim 1 and R 5 stands for a radical of the 
formula —CHoOR*, wherein R 8 stands for a 
Ci_ 0 -alkanoyl radical, and pharmaceutically- 
acceptable salts thereof, which comprises 
acylating the corresponding compound of the 
formula I wherein R a stands for a hydroxy- 
methyl radical. 

26. A pharmaceutical composition compris- 
ing a compound of the formula I, wherein 
R 1 , R 2 , R 3 , R 4 , R 5 and R 6 have the meanings 
stated- in claim 1, or a pharmaceutically- 
acceptable diluent or carrier. 

27. A composition as claimed in claim 26 
which is a dosage unit form, or a suppository, 
aqueous or nonaqueous solution or suspen- 
sion, sterile injectaSble aqueous or non-aqueous 
solution, cream, lotion or ointment. 

28. A dosage unit form as claimed in claim 
27 which is a tablet or capsule, comprising 5 
to 250 mg. of the said compound. 

29. A composition as claimed in claim 26, 
27 or 28 which contains, in addition to the 
said compound, at least one known agent 
having anti-mflamm'atory and/or analgesic 
activity. 

30. A composition as claimed in any of 
claims 26 to 29 and intended for oral 
administration, which contains at least one 
antacid -and/or a uricosuric agent. 

31. A compound, claimed in claim 2, sub- 
stantially as described in any of Examples 1 
to 7. 

32. A compound, claimed in claim 3, sub- 
stantially as described in any of Examples 8 
to 18. 

33. A compound, claimed in 1 claim 4, sub- 
stantially as described in any of Examples 19 
to 23. 
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34. .A compound, claimed in claim 1, sub- -' ' 
stantially as described in any of Examples 24 
to 44. 
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Abstract — Novel NPY-Y5 antagonist FR73966 was discovered by screening of our in-house chemical horary. The analogues were 
prepared by application of parallel synthesis techniques. Some of the resulting 2-oxobenzothiazolin-3-acetic acid derivatives 
exhibited nanomolar binding affinity for human NPY-Y5 receptors. © 2002 Elsevier Science Ltd. All rights reserved. 



Neuropeptide Y (NPY) is a 36 amino acid peptide that 
was first isolated from porcine brain 1 and is found 
abundantly in the central and peripheral nervous sys- 
tem. 2 ' 3 NPY is involved in a number of physiological 
responses, such as food intake, 4 "^ blood pressure reg- 
ulation, 7 ' 8 hormone secretion, 9 sexual behavior, 10 and 
circadian rhythm 7 and is implicated in the patho- 
physiology of several disorders. For example, it has 
been reported that chronic injection of NPY in rats 
leads to severe overeating resulting to the development 
of obesity. 6 Obesity is becoming a major health problem 
in advanced nations and even mild obesity enhances the 
risk of premature death, hypertension, diabetes mellitus, 
hyperlipidaemia, atherosclerosis, coronary heart dis- 
ease, arthritis, sleep apnea and certain types of can- 
cer. 11,12 A strong association between obesity and non- 
insulin dependent diabetes mellitus (NIDDM) has been 
claimed, and more than 80% of NIDDM patients are 
known to be clinically obese. 13 It is known that NPY- 
Yl and -Y5 receptor subtypes in already cloned five 



different receptor subtypes are activated according to 
centrally mediated NPY-induced feeding responses. 14-17 

Recently, it has been reported that compounds which 
antagonize the Y5 receptor, for example CGP 
71683A, 18 Synaptic Pharm's tetralin derivative I, 19 and 
a-substituted-p-aminotetralin 2 20 (Fig. 1) is reported to 
be effective in reducing food intake in ob/ob mice and 
Zucker obese rat models. 21 

Consequently, we initiated a program to identify a novel 
chemical entity possessing Y5 receptor antagonistic 
activity for the treatment of obesity and eating dis- 
orders. 

By screening of our in-house chemical library, we dis- 
covered 5-chloro-2-oxobenzothiazolin-3-acetic acid 
derivative 3 (FR73966) (Fig. 2), which showed high 
affinity (IC 50 = 53 nM) for human Y5 receptors. This 
compound was attractive owing to the simple and novel 



? ra.s.xs ocrra^S r ^^.p 

CGP71683A °2 ^ 1 2 O z 



Figure I. 
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Scheme 1. 




FR236478 : hY5r • IC5o=0.23 nM 

Figure 3. 

chemical structure, and the preparation of its analogues 
might be possible by application of parallel synthesis 
techniques using amide formation reactions with many 
kinds of amines. 

This letter describes the terminal amide formation by 
parallel synthesis techniques and the structure-activity 
relationships of the products in terms of potency as Y5 
receptor antagonists. 




FR235208 : hY5r : ICso=3.3 nM 



8. Identification of the products by thin-layer chro- 
matography and mass spectrometers 

9. Transfer of each reaction mixture into a 9 6- we 11 
plate, dilution of each to 10" 2 M with DMSO 
and preservation in a refrigerator 

10. Binding tests for Y5 receptor were performed 
after resolution of the preservated samples and 
further dilution with DMSO to 10~ 6 ~ 10~ 10 M 
concentrations. 



We prepared various new derivatives 5 by reacting acid 
4, obtained easily by reaction of 5-chloro-2-oxo- 
benzothiazolin-3-acetic acid with isonipecotinic acid 
ester followed by alkali hydrolysis, with a variety of 
amines, as shown in Scheme 1 . 

The prepared derivatives were obtained as described 
below. Each reaction mixture was used directly for the 
assay after dilution with DMSO, because the yields in 
this amide formation were high and none of the starting 
materials, reagents and solvent DMF showed affinities 
for Y5 receptors. 

1. Preparation of a 0.1 M solution of 4 in DMF for 
use in n parts, each containing 0.05 mM of 4 

2. Addition of TBTU (0.05 mMx 1.5 equivxn) 

3. Addition of *-Pr 2 NEt (0.05 mMx 1 .5 equivxw) 

4. Stirring for 1 h at ambient temperature 

5. Separation of the obtained activated acid solu- 
tion into n test tubes equipped with a sealed cap 
by using an Eppendorf pipetter 

6. Addition of a 0.5 M solution of the desired amine 
in DMF (0.11 mL/0.05 mMx 1.1 equiv) into the 
test tubes 

7. Heating each mixture at 50 °C overnight 



About 300 derivatives were prepared by this parallel 
synthesis technique and compounds which showed IC 50 
values less than 10 nM were synthesized by manual 
methods separately for confirming evaluation. The 
structures and biological evaluation results of the pro- 
ducts in terms of potency as Y5 receptor antagonist are 
shown in Table 1, accompanied with those of manual 
synthesis products. 

Unsubstituted anilide (5a) (Fig. 2) was more potent 
affinity for human Y5 receptors than the lead FR73966. 
Other primary anilides and naphthilides (5b-5e) showed 
also potent affinities but secondary cyclic anilides (5f, 
5g) were found to be weak. Furthermore, 4-substituted 
anilines, even when the substituents were hydrophilic or 
lipophilic, were more effective than the sterically hin- 
dered 2-substituted anilines (5h, 5i>5j, 5k). Meanwhile, 
heteroaromatic primary amides (51-5n) generally 
showed potent affinities. In the case of using 4-methoxy- 
benzyl, 4-sulfamoyllphenethyl, 2-phenylethanol amines, 
the primary amide (5o-5q) were also found to have high 
affinities, but secondary amides (5r, 5s), prepared with 
even a benzyl or a phenethyl type amines, showed little 
affinities, as similar to the structure-activity relation- 
ships of the anilides. It is conceivable that there is a 




Compd 



HN 



Inhibition % at 



10" 6 M 



10- 7 M 



10~ 8 M 



10" 9 M 



IC 50 (nM) a 



5b 



H /=\ 



108.3 



99.0 



83.4 



49.3 



0.71 b (17.0) c 



5c 



5d 



CF 3 



103.8 



102.3 



97.2 



97.7 



101.2 



99.4 



93.2 



80.5 



94.5 



52.6 



45.3 



53.2 



0.70 b (0.59) c 
1.4 b (0.89) c 
0.85 b (1.5) c 



5f 



5h 



5i 



5k 



5m 



5n 



CO 
bo 

H O 



H 
— N 



H 3 C 
H /=N 

- NH L^ OCH 3 

4 "CH 3 



-TO, 



51.4 



43.1 



84.7 



100.5 



95.0 



88.8 



94.0 



107.0 



86.2 



59.8 



ND 



101.3 



98.5 



91.4 



67.8 



88.5 



86.6 



101.7 



-3.5 



43.1 



74.6 



76.8 



41.1 



-5.3 



70.3 



68.1 



68.4 



-4.5 



ND 



28.7 



41.5 



5.6 



-16.9 



29.9 



31.9 



16.5 



2.9 b (1.7) c 
2.0 b (0.59) c 
1.4 b (4.7) c 



2.6 b (2.3) c 
2.8 b (10.0) c 
4.7 b (3.8) c 



5o 
5p 
5q 



0CH3 



H 
-N 



^^0-S0 2 NH 2 
H OH 

TO 



98.0 



102.0 



107.9 



77.2 



105 



88.8 



97.1 



15.6 



61.6 



44.7 



79.4 



ND 



11.5 



19.5 



47.8 



ND 



1.4 b (2.3) c 
9.0 b (6.1) c . 
l.l b (1.2) c 
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. ,,4C 5 o.(nM) 0 . 




; .io- 6 :M ^ 


J0" 7 M ... 


10" 8 M. 


•10- 9 M 




5s 




87.9 


-3.9 


ND 


ND 


— 


5t 


H 

N ^^OS0 3 H 


19.9 


ND 


ND 


ND 




5u 


H 

N -^OCH3 


ND 


14.5 


ND 


ND 




5v 


(CH2)g-CH3 


ND 


106.2 


89.6 


ND 


2.6 b (1.3) c 



Concentration of compound that inhibited 50% of total specific binding of I25 I-PYY as a ligand to HEK 293 cells stably transfected with the 
human NPY-Y5 cDNA; obtained from the mean value of two experiments at each concentration (10~ 6 -10~ 10 M). 
b IC 50 value of compound prepared by parallel synthesis technique. 
C IC 50 value of compound prepared by manual synthesis method. 



hydrogen bond interaction between Y5 receptor and 
-CONH moiety of the ligand. Several compounds, 
amidated with aliphatic amines possessing a sulfonic 
acid or a methoxyethyl moiety (5t, 5u), showed little 
affinity for Y5 receptors. The other type of compounds, 
amidated with an amine containing an alkyl long 
chain, which are considered to have sufficient lipo- 
philicity (5v), were surprisingly found to have potent 
affinities. 

The most potent compound amongst those we prepared 
was FR236478 (Fig. 3), with an IC 50 value of 0.23 nM. 
Unfortunately, this compound was poorly absorbed by 
po administration. We speculated that the poor 
absorption is due to its low solubility in water by high 
lipophilicity. 

FR235208 (Fig. 3) showed one tenth potency (IC 50 = 3.3 
nM) when compared with FR236478. Nevertheless it 
was sufficiently absorbed from a judgment of its plasma 
concentration (C max = 15.7 ug/mL). But its poor perme- 
ability to brain was shown by exo vivo binding assay 
when orally administered at 100 mg/kg to rats. 



Summary 

Many 2-oxobenzothiazolin-3-acetic acid derivatives 
were prepared by parallel synthesis techniques around 
FR73966, novel structural lead compound discovered by 
screening of our in-house chemical library. 

They showed potent antagonistic activity for human 
NPY-Y5 receptors. Some of them showed nanomolar 
binding affinities. Nevertheless, we are continuing our 
search for improved compounds, because the deriva- 
tives described in this letter have poor absorption and 
permeability to brain when orally administered. 
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